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DECLARATI ON FOR THE RECORD OF DEC SI ON ( ROD)

SI TE NAVE AND LOCATI ON
Def ense Distribution Region Wst-Sharpe Site
Lathrop, California

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for Defense Distribution Region
West (DDRW-Sharpe Site (SHARPE), in Lathrop, California, devel oped in accordance with

Conpr ehensi ve Environnental Response, Conpensation, and Liability Act (CERCLA), as anended by
Super fund Amendnents and Reaut horization Act (SARA) to the extent practicable, the National GOl
and Hazardous Substances Pol |l ution Contingency Plan (NCP), and Chapter 6.8 of the California
Health and Safety Code. Further, these actions are also being taken in response to the
California Water Code. This decision is based on the admnistrative record for this site.

The U.S. Environnmental Protection Agency (EPA) and the State of California concur on the
sel ected renedi es.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response actions selected in this Record of Decision (ROD), nmay present an
i mm nent and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE REMEDY

This Base-Wde ROD selects the renedy for the second operable unit (OJ2) at Sharpe. OR

addr esses the conprehensive cleanup of soil, including the removal and offsite disposal of
certain soils contamnated with |l ead and chronmium onsite treatnment via in-situ volatilization
(1'SV) using vacuumextraction of certain soils contaminated with trichloroethylene (TCE); and no
further action (NFA) for 111 Solid Waste Managenent Units (SWWJs). OU2 is intended to be the
final response action for SHARPE. The first operable unit (QUl) addressed the contam nated
groundwat er; the selected remedy is set forth in the QU RO which was finalized in January
1993.

The QU2 sel ected renmedy for |ead- and chrom um contam nated soil is excavation and di sposal
offsite and incl udes:

1. Sanpling to delineate soils contam nated with I ead or chromumin excess of cleanup

st andar ds;

2. Renoval of existing pavenent, concrete, and |light brush at |ocations with soils contam nated
with lead and chrom um at |evels exceeding cl eanup standards;

3. Excavation of soils that exceed cl eanup standards;

4. Anal yze excavated soils to determne if any soils are hazardous by characteristic;

5. If any portion of soils are determ ned to be hazardous by characteristic, then transport
soils to an appropriately permtted offsite treatnent, storage, or disposal facility (TSDF);
6. Transport non-hazardous soils to an appropriately permtted offsite landfill;

7. Conplete confirmati on sanpling to ensure that soils with | ead and chrom um concentrati ons
greater than cl eanup standards have been renoved;

8. Backfill excavations with clean fill so as to return the site to the existing grade; and
9. Evaluation of residual concentrations in soils and potential inpact to groundwater.



The QU2 sel ected remedy for TCE-contami nated soil is ISV and includes

1. Delineating areas suspected of being sources of groundwater contam nation using soil gas
dat a;

2. Using 1SV to induce airflow fromthe subsurface soils to a vapor extraction point at

| ocations determined to be inpacting groundwater above the current cleanup standards; and

3. Transmtting ISV offgases fromthe vapor extraction point to a systemthat will treat air
prior to discharging it into the atnosphere.

The QU2 selected renmedy for the 111 SWMJ is NFA

A di spute was i nvoked concerning the cleanup of VOCs in the vadose zone and concerning the fate
of residual netals. The D spute Resolution Commttee resolved this dispute as reflected in
Sections 9.2 et seq. and 9.1.4, respectively. The resolutions are negotiated sol utions, based on
site specific conditions and therefore not generally applicable to other sites. Were | anguage
el sewhere in the ROD is not consistent with these negotiated resolutions, the |anguage in the
above specified Sections prevails.

STATUTCRY DETERM NATI ONS

The sel ected renedi es are protective of human health and the environment, conply with federa

and state requirenents that are legally applicable or rel evant and appropriate to the renedia
action, and are cost effective. These renedi es use pernanent solutions and satisfy the statutory
preference for renedi es that enploy treatment and reduce toxicity, mobility, or volune as a
principal element.

A 5-year review, as required, will be conducted in accordance with CERCLA Section 121(e)

<I M5 SRC 0996145B>



DECI SI ON SUMVARY
1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

SHARPE is | ocated northeast of Lathrop, California, east of Interstate 5 and west of California
H ghway 99, with Roth and Lathrop Roads paralleling and contiguous to the north and south
boundaries of the site, respectively. The South San Joaquin Irrigation District Canal (SSJIDC)
paral l el s the eastern boundary. Land around SHARPE is used for a variety of purposes including
residential, agricultural, and light industry. Asite nap is presented as Fig. 1-1.

SHARPE lies on slightly sloping to flat |and. El evations generally vary between 16 and 23 feet
above nean sea level (ft-nsl). Mdst of the surface water runoff is routed into drains leading to
the stormmater sewer systemand then into the SSJIDC at the east side of the site. This cana

di scharges into French Canp Slough a few mles north of SHARPE. French Canp Sl ough di scharges
into the San Joaquin R ver, which flows into San Francisco Bay. No surface water runoff occurs
on the west boundary of SHARPE;, surface water along this boundary drains into sunps 5- to
15-feet (ft) deep located along the west fence line and is allowed to percol ate

No di scerni bl e evidence exists to indicate faulting or geologic structures influence groundwater
flow patterns. Groundwater flow along the western boundary of SHARPE is generally northwestward

2.0 SITE H STORY AND ENFORCEMENT ACTI VI Tl ES

SHARPE was established in 1941. Construction of the nmajor facilities at SHARPE began during
World War 11 and continued into the post-war period. Additional facilities were constructed
during the Korean and Vi etnam Conflicts. The Western Distribution Center (WDC), constructed in
1988, represents the nost recent significant construction activity at SHARPE. For nost of its
exi stence, the installation has had both supply and nmi ntenance m ssions. The supply m ssion
remai ns active and includes storage, handling, preservation, packaging, and shi pment of general
suppl i es and equi prent. The mai ntenance nmission at one tinme included repair and reconditioning
of both heavy equi pnment and aircraft. The heavy equi pnent m ssion began in the |late 1940s, and
the aircraft mssion was added in 1957. These mi ssions were discontinued in 1976. The ngj or
wast e-generating activities fromthese operati ons were paint stripping, netal finishing, and
painting. O her activities included engine overhauls, hydraulic and electric repairs, airfrane
and body work, and conponent repair and reconditioning. Since 1976, the nmintenance m ssion has
included only namintenance of installation facilities and vehicles used in performng the supply
m ssi on

<I MG SRC 0996145C

Soil and groundwater contam nation were first detected at SHARPE in 1982. In 1982, the U S. Arny
Envi ronnental Center [USAEC, fornerly the U S. Arny Toxic and Hazardous Materials Agency
(USATHAMA)] initiated a Renedial Investigation (RI). Early R work indicated groundwater

contami nation with offpost mgration of VOCs. Base-neutral/acid-extractable (BNA) conpounds and
nitrates were also investigated during the early phases of the Rl and were found not to be

chem cals of concern (COCs). Additionally, arsenic, selenium and bronacil have been detected
sporadically in groundwater sanples. Available data indicate that the primary source of VOC
contami nation is associated with past mssion-related activities (e.g., vehicle naintenance) at
SHARPE

As a result of early investigations conducted at SHARPE, an interimgroundwater extraction and
treatnent system (referred to as the South Ball oon Area Groundwater Treatnent Systen) was put
into operation in March 1987 to control mgration of contam nated groundwater in that portion of
the site. A separate interimR and feasibility study (FS) was also prepared to identify and
evaluate interimrenedial action alternatives in the North Balloon Area. As a result of this



investigation, a second interimgroundwater punp-and-treat systemwas constructed in the North
Bal | oon Area. This system began operation in Cctober 1990. The agencies reviewed and informally
approved the design and construction of the interimsystens.

The RI was finalized in June 1991. Following this, USAEC prepared a Groundwater FS to eval uate
alternatives for renmedi ati ng VOC cont am nated groundwater. This FS was finalized in Novenber
1991. The Proposed Plan for groundwater was released to the public on Feb. 6, 1992, and the
Public Meeting was held on Feb. 27, 1992.

The January 1993 RCD for groundwater was designated operable unit 1 (QUl) and addressed V(Cs,
arsenic, selenium bromacil, and nitrates in groundwater. Construction of the third and | ast
groundwat er treatnent plant, located in the Central Area, was conpleted in May 1995, when it was
put into operation. Goundwater treatment in the South Balloon Area, North Balloon Area, and
Central Area is being conducted in accordance with the January 1993 RCD.

Wrk on the Soils FS, which addressed TCE-contam nated soils, |ead- and chrom um cont ani nat ed
soils, and NFA sites, was finalized in Decenber 1994. The Proposed Plan for O was rel eased to
the public on February 22, 1995; the Public Meeting was held on March 1, 1995.

Limted soil renediation has been conducted to date. ISV via vacuumextraction is currently

bei ng conducted as part of a long-termpilot test in the South Balloon Area and North Ball oon
Area. Additionally, pesticide-contam nated (DDT and chl ordane) soils fromthe North Balloon Area
have been excavated and di sposed of in an appropriately licensed offslte landfill. That action,
docunented in a Renoval Action Menorandum finalized October 1994, was conpleted in March 1995.
In Decenber 1992, approximately 3,000 yd3 of soils contami nation with petrol eumconstituents
were excavated fromthe North Balloon Area and transported to an appropriately-licensed offsite
landfill, in accordance with Title 23 CCR, Div. 3, Chapter 15, Article 2 requirenents.

Q her actions have al so been conpleted at SHARPE. A total of 26 non-fuel underground storage
tanks were identified during the initial phases of CERCLA work conducted at SHARPE. SHARPE, U.S.
Envi ronnental Protection Agency (EPA), the Departnment of Toxic Substances Control (DTSC), and
the Central Valley Regional Water Quality Control Board (CVRWXB) agreed that it woul d be best

t o manage these underground storage tanks (USTs) in accordance with the California UST

regul ati ons. Consequently, closure of these tank sites was deferred to the state programthat
manages closure of USTs. A total of 20 tanks have been closed to date. The renmining six tanks
have only petrol eum contam nation and are in the process of being closed (see Table 2-1). These
six tanks are identified in Table 2-1 with an "*" and will conply with State requirenents. Al
work associated with USTs is conducted under the oversi ght of the CVRANXB.

Addi ti onal work has been planned under SHARPE s Stormater Pollution Prevention Program A sunp
with sludge containing high levels of netals and VOCs will be closed. This sunp is located in
the eastern portion of the Central Area (see pink dot on Fig. 2-1). dosure will involve renoval
of the sludge and transportation to an appropriately permtted waste nmanagenent facility,

foll owed by capping stormmater connections to the sunp. It has not yet been determned if the
state will require that the sunp be renoved. Another project being conducted under SHARPE' s
Stormnat er Pol | ution Prevention Plan involves the oxidation/evaporati on pond (see orange shaded
area of Fig. 2-1). Elevated concentrations of netals will be renoved fromthis site. Cosure of
the sunp and the oxidation/evaporation pond will conply will all federal, state, and | ocal |aws.
Al Stormnater Pollution Prevention Programwork will be conpleted outside the scope of CERCLA
Al work associated with stormwater will be conducted under the oversight of CVRANQCB Nati onal
Pol | utant Di scharge Elim nation System (NPDES) Program

Al studies and renedial actions were conducted under a Federal Facilities Agreenent between the
U S. Departnment of Defense (DOD), EPA, and the State of California.



Table 2-1. USTs Cdosed or in Process of Being C osed

Tank
Nurber

60

70

79

11

26

20

27

35

36

37

10

71*

29

48

Description Coment s

Q| Water Separator

Sunp, Engi ne Test
Facility

Q| Water Separator;
washr ack

Q| Water Separator;

nmai nt enance shop

Rai | road nai nt enance bl dg
(val ve vault)

Rai | road nai nt enance bl dg
(waste oil tank)

Q| Water Separator;
washr ack

Cont am nated fuel tank

Di esel /waste oil

Cont am nat ed Fuel

Cont am nat ed Fuel

Cont am nat ed Fuel

Cont am nat ed Fuel

Cont am nat ed Fuel

Wast e sol vent

Waste oil

Tank renmoved Cctober 1993 by EIA Inc. Sanpling results indicate no renedi ati on necessary

Tank renmoved Cctober 1993 by EIA Inc. Sanpling results indicate no renedi ati on necessary
Tank renmoved Cctober 1993 by EIA Inc. Sanpling results indicate no renedi ati on necessary

Val ve and piping vault; concrete construction; clean based on test results by PetroTek; no
renedi ati on required; renoved May 1990

Steel tank; renoved 1990; sanpling result ND for TPH D and TPH G adj acent tank area

renedi ated by Speiss Construction (CCE contract); Confirned d ean

I nvestigation perforned 1990 by Mark Group; contam nation renoved January 1990 by D eDe
Construction

Tank renmoved May 1990; no contamination found during renoval sanpling

Location of test pit; tank renoved by PetroTek in March 1990; renediated/ sanpled by ESE in
1992; 3000 cubic yards of contam nated soil renoved; extraction well NA-10 and MN477A
installed

Renoved 1984 for construction of WDC, sanpled 9 Nov 1992 by ESE;, no contam nation; see soils
FS for details

Renoved March 1986; remedi ated July 1986; certified clean closure to SJC in August 1986 by
SHARPE Contractors (Kleinfelder Associates did closure)

Renoved March 1996; remedi ated July 1986; certified clean closure to SJC in August 1986 by
SHARPE Contractors (Kleinfelder Associates did closure)

Tank renmoved May 1990; tank renediation being perforned 1993-94 under Corps of Engi neers
contract (CVRWQXCB has revi ewed design and specifications for this job)

Tank renmoved Cctober 1993 by EIA Inc.; results pending; EIA will renediate based on

contam nant |evels; reference table fromWrk Plan Addendum - July 1992

Tank renmoved March 1990; sanpl es showed no significant contami nation (sanpling by PetroTek);
does not require renediation based on sanple results; Board groundwater concern - this ISwthin
capture zone of NB and CA systens

Tank renmoved March 1990; test pit location during Novenber 1992; contami nated soils renediated;
test pit backfilled after CVRWMXCB approval on 7 January 1993; see PS5; MN476A | ocated
downgr adi ent



49*

50
51
52
53
54
55*

5*

59

16*
46

Waste oil

Waste oil
Waste oil
Sol vent waste
Waste oil
Ker osene
Waste Q|

D esel / Waste oil

Unknown
Sunp/ Grease trap

Sunmp (north of 404)
Q| -Water Separator

Tank renmoved March 1990; installed MN 474 downgradi ent (PCB detected); renediation required
based on sanpling results; contract awarded Sumrer, 1994

Tank renmoved March 1990; sanpling results indicate no renmedi ati on necessary

Tank renmoved March 1990; sanpling results indicate no renmedi ati on necessary

Tank renmoved March 1990; sanpling results indicate no renmedi ati on necessary

Tank renmoved March 1990; sanpling results indicate no renmedi ati on necessary

Tank renmoved March 1990; sanpling results indicate no renmedi ati on necessary

Tank removed March 1990, installed MN 473 downgradi ent (PCB detected); renediation required
based on sanpling results; contract awarded Sumrer, 1994

Tank renmoved March 1990; renedi ation required based on sanpling results; renediation conpl et ed.
Cl osure pendi ng board review

Tank renmoved May 1990; sanpling results indicate no renedi ati on necessary

Inactive sunp; liquids renoved; |ocated inside building; concrete construction; sanpling to be
perforned underneath sunp March 1994; sunp will be properly closed

Inactive sunp; renediation to be perforned |AWSoils FS; see PS 4 for RA sites.

Pit Separator renoved; no contam nation; MN439A repl aced MM69A whi ch was destroyed

*indicates that site has not been closed, further work required.
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3.0 H GHLIGHTS OF COWUN TY PARTI CI PATI ON

The RI/FS and Basew de Proposed Plan for SHARPE were rel eased to the public on February 22,

1995. These two docunents were nade available to the public in the adm nistrative record,
located at SHARPE. The administrative file index (an index of all reports and correspondence
located in the admnistrative file) is located at the Manteca Branch of the Stockton-San Joaquin
County Public Library. The notice of availability for these two docunents was published in The
St ockton Record. A public comment period was held fromFebruary 22 to March 24, 1995. In
addition, a public nmeeting was held on March 1, 1995. At this neeting, representatives from
SHARPE, USAEC, DTSC, CVRWXB, and EPA Regi on | X answered questions about the site and the

remedi al alternatives under consideration. The Responsiveness Summary, |ocated at the end of
this ROD, shows that no comments were received fromthe public during the public coment period.

Thi s docunent presents the selected renedial action for OR at SHARPE, Lathrop, CA This route
of renedial action was chosen in accordance with CERCLA as anended by SARA to the extent
practicable, the NCP, and Chapter 6.8 of the California Health and Safety Code. Further, these
actions are being taken in response to the California Water Code. The decision for this siteis
based on the adm nistrative record.

4.0 SCOPE AND RCOLE OF RESPONSE ACTI ON

The scope of response actions for QU2 addresses contam nated soils at SHARPE. Al though it was
initially intended that QU2 woul d address additional groundwater contam nants at SHARPE, data
coll ected since publication of the QUL groundwater ROD indicate that, at this point in time, no
addi tional groundwater renedial action is warranted. However, continued groundwater nonitoring
will be performed as part of the preferred alternatives described herein. It is expected that
this Basewi de ROD represents the second and | ast ROD prepared for the SHARPE site.

The scope of the response action pertaining to soils addresses the following conditions at the
followi ng locations (Fig. 2-1):

1. Soils containing | ead and chrom umthat exceed cl eanup standards in the follow ng areas:

1 Ei ght areas in the North Balloon Area [see red-shaded areas, seven of which are
|l ocated within/near the balloon-shaped area; the eighth is | ocated below and to the
left of the previously referenced area (directly under the bl ue-shaded region of the
North Balloon Area)].
Six areas in the South Balloon Area (see gray-shaded regions with red dots on the
left side of Fig. 2-1).

2. Soils containing TCE that may potentially be source areas for contani nated groundwater are
in the followi ng areas:

1 Fi ve areas (see blue shaded areas of Fig. 2-1) that have been subject to pilot
testing using ISV
Two areas [see bl ack shaded areas of Fig. 2-1 (one at upper-left of figure and one
at the northern end of the runway)] where el evated concentrati ons of TCE have been
reported.
Seven areas (see green shaded areas of Fig. 2-1) have been identified as requiring
addi tional soil gas characterization, and contingent upon the data provi ded, these
areas nmay al so be included within the response action.

3. During the course of the CERCLA investigations, SHARPE recommended that nany sites be
considered NFA sites. A no action determnation is appropriate in the follow ng situations: when



an area is already in a protective state (i.e., an area poses no current or potential threats to
human health or the environnent); or when CERCLA does not provide the appropriate |egal
authority to undertake a renedial action. The 1994 Soils FS docunented all sites that SHARPE
considers to require NFA along with the rational e supporti ng why NFA woul d be required. EPA
DTSC, and CVRWXCB have reviewed this information and agree that a total of 111 SWMJk fall into
the category of NFA Additional information pertaining to the NFA sites is presented in Sec.

9.3.

5.0 SUMWARY COF SI TE CHARACTERI STI CS

The data collected for the Rl was conprehensive with respect to a variety of sanples anal yzed
for a variety of target anal ytes. The Ri sk Assessnent (RA) evaluated all data and defined COCs,
as discussed in the Sec. 6.0 of this ROD. Wth the exception of the pesticides chlordane and
DDT, evaluation of COCs indicated that only | ead and chromi umrepresent potential health threats
to the onsite adult worker (the rel evant exposure popul ation).

El evated | evel s of chl ordane and DDT were reported in the Pesticide Managenent Area. A Renoval
Action Menorandumwas finalized for this area in Cctober 1994. Soil renoval was conpleted in
March 1995. All soils determined to represent a potential threat as defined in the Renoval
Acti on Menorandum wer e renoved.

TCE, another site soil contam nant, was determned to not represent a potential threat to human
health or the environnment based on the rel evant exposure scenarios evaluated in the RA. However,
TCE-contam nated soils represent a continuing threat to groundwater quality through | eaching

pat hways. Therefore, the Soils FS evaluated alternatives to renediate TCE-contam nated soils for
the purpose of mnimzing the transport of TCE to groundwater.

G ven the above information, the follow ng discussion regarding site characteristics is

predom nantly focused on | ead, chromium and TCE, as these contam nants represent the chemcals
that will need to be renediated as part of the response actions for Q. Additional infornmation
regarding site contamnants is presented in Sec. 6.0.

5.1 TCE CONTAM NATI ON

The di sposal of VOCs occurred in designated disposal areas such as the South Bal | oon
Area and North Ball oon Area. Disposal also occurred at undesi gnated, isolated spots
in the Central Area of the depot. Accidental releases of VOCs occurred at UST
locations and in areas where vehicles and equi pnent were def uel ed.

<I M5 SRC 0996145E>

Seven VOC plunes exist in the groundwater within the three shall owest aquifers

beneath SHARPE and offsite, downgradient fromthe site (Fig. 5-1). The approach to

data presentation in the R and the groundwater FS was to report suspected

contam nation with respect to each of the contam nant groundwater plunmes. To

mai ntai n consi stency, areas of suspected soil contam nation are presented bel ow by plunme. The
results of record searches, soil gas nmeasurenents, and soil anal yses are grouped by recognized
VOC groundwat er plunes (Fig. 5-1). Four different areas of VOC contam nated soil (predom nantly
TCE) exist at the site:

1. Plune 1 (South Balloon Area Plune)--An estinated total of 33,200 cubic yards (yd3) of
TCE-contam nated soil was found. Results of the 1987 soil gas survey are summarized in Fig. 5-2.

2. Plunes 4 and 5--An estimated total of 11,400 yd3 of TCE-contam nated soil was found. Results



of the 1987 soil gas survey are summarized in Fig. 5-3

3. Plune 6--An estimated total of 14,700 yd3 of TCE-contam nated soil was found. Results of the
1987 soil gas survey are summarized in Fig. 5-4.

4, Plunmes 7 and 8 (North Balloon Area Plune)--An estinmated total of 14,000 yd3 of
TCE-contam nated soils was found. Results of the 1987 soil gas survey are sumarized in Fig.
5-5.

Additional areas were also investigated to deternmine if they are sources of VCOCs:

5. Plune 2--Results of the 1987 soil gas survey are summarized in Fig. 5-6. Confirmatory soi
sanpl es showed no soil contamination in this area

6. Plune 3--Results of the 1997 are summarized in Fig. 5-7. Confirmatory soil sanples showed
only one detection of TCE in soils, at a concentration of 0.010 ny/ kg

Fig. 2-1 shows the areas onsite that are suspected of being source areas of TCE contam nation
(desi gnated as blue and bl ack shaded areas). Additional areas (depicted in green) show where
further characterization via soil gas will be conpleted to determine if additional source areas
exi st onsite.

5.2 LEAD- AND CHROM UM CONTAM NATED SO LS

Lead and chrom um have been detected in concentrations greater than the cl eanup standards of
1,000 ng/ kg and 300 ny/ kg, respectively. A detailed discussion regardi ng cleanup standards is
presented in Sec. 7.1. The following SWMJs are sources of this contam nation

1. S#3-Bldg. S 119;

S#26- Open dunping fromBldg. 170 to 184;

3. S#28-South Balloon Area (Metal Stripping Sludge Wrked Through Soil);
and

4, S#H29--South Balloon Area (burn pits)

N
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Fol | owi ng presentation of total |lead and chromumdata for the aforenentioned sites, a
di scussion of |eachable | ead and chromumis presented

5.2.1 S#3--BLDG S-119 (SPRAY PAI NT BOOTH)

The presence of |ead and chromumwas confirmed at this SWWJ during the Rl phase of work.
Additional field testing was perfornmed in 1991 to delineate the extent of |ead contam nation at
Bldg. S 119 (Fig. 5-8). The results of the study indicated the highest |evels of |ead

contami nation were found in the surface soil sanples collected south, southwest, and i nmediately
west of Bldg. S-119. The highest |ead concentration reported was 5,115 mlligrans per kil ogram
(nmg/ kg). None of the split-spoon sanples collected at depths between 0.5 and 4.0 feet bel ow | and
surface (ft-bls) in areas with high surface soil contam nation contained any neasurabl e
concentrations of lead. Al so, two sanples collected at one location indicated that the



contam nation (4,493 ng/kg) lies in the several inches of soil covering the asphalt. Lead
contamination is restricted to the surface soils across the site, even where no asphalt pavenent
is present. Chromiumwas not analyzed for in this study

Fig. 5-9 is an isoconcentration nmap of lead in the surface soil at the study site. The figure
shows that the surface soil |ead contam nation has been found in all directions radiating from
Bl dg. S-119, except possibly to the south. Sanpling in this direction was disconti nued when

Bl dg. S-115 was reached

The surface area of contam nated soil inside the 1,000-ng/kg contour |ine was cal cul ated by
nmeasurenent with a planineter. The resultant area is depicted in Fig. 5-9. The area in which
level s of lead are greater than 1,000-ng/ kg covers 8,775 ft2, which represents 4,398 ft3 (163
yd3) of contami nated soil, assum ng depth of contam nation is 6 inches

No sanples were collected for the evaluation of |eachable netals.
5.2.2 S#26-- OPEN DUMPI NG FROM BLDGS. 170 TO 184

Open dunpi ng of waste received fromBldgs. 170 to 184 (Fig. 5-8) occurred in the North Ball oon
Area. No coordi nates have been specified for the dunping area. Wrk conducted during the R
confirned the frequency and el evated concentrations of |ead and chromumin soils.
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I'n Novenber 1992, an additional field effort was conducted to evaluate the extent of |ead and
chrom um contami nation at SWW No. 26 (S#26) in the North Balloon Area. S#26 is the portion of
the North Balloon Area characterized by past open dunpi ng of sandbl asting waste recei ved from
Bl dgs. 170 and 184 (Fig 5-10). The predom nant waste dunped in the North Balloon Area was
probably sandbl asti ng sand, which is expected to contain paint chips and sol vent residues.

The prinmary objectives of the investigation were to identify each of the dunping sites where the
sandbl asting waste was di sposed of, define the horizontal and vertical extent of previously
identified |l ead and chrom um contam nati on at each dunping site, and determne if the
groundwat er downgradi ent of the North Ball oon Area was contam nated with | ead and chrom um
related to the sandbl asting waste.

Lead in Soi

Soil contamnated with lead in excess of 1,000 ng/kg (neasured by XRF), presented in Fig. 5-10
was estimated to be approximately 27,650 ft2. Assum ng a naxi mum contam nati on depth of 6
inches, the total volume of |ead-contanmnated soil is estimated at 13,825 ft3 (512 yd3).

Laboratory and XRF data for lead were plotted to evaluate correl ation between the two net hods

Al though the XRF data overestinated actual conditions, it was not adjusted. Therefore, estimates
of |l ead-contam nated soils are likely to be high. Estimtes derived are considered to be
adequate for FS purposes. However, it would be appropriate to confirmthe extent of |ead

contami nation during the renedi al design phase of work. Qther parts of the North Balloon Area
that shoul d be eval uated include nodes F1.5, M4, and O 13, where | aboratory val ues of |ead
approached or exceeded the cl eanup standards of 1,000 ny/kg.

None of six soil sanples fromthree collected borings (from3 and 5 ft-bls) contained lead in
excess of 200 ng/kg. The observed values ranged from2 to 196 ng/ kg.



Chromumin Soil

Local i zed concentrations of 300 ng/ kg chrom umor higher as nmeasured by XRF were observed at
three locations (Fig. 5-11). The area inside the 300-ng/ kg contour |line was estinated at
approxi mately 12,375 ft2. Assum ng a depth of contam nation of 6 inches, the total volune of
chrom um contanmi nated soil is approxi mately 6,188 ft2 (239 yd3).
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<I MG SRC 09961450C>

XRF and | aboratory data for chromumwere plotted to evaluate correl ati on between the two

nmet hods. Al though the XRF data overestinmated actual conditions, it was not adjusted. Therefore
estimates of chrom umcontam nated soils are likely to be high, Estinmates derived are considered
to be adequate for FS purposes. However, it would be appropriate to confirmthe extent of

chrom um contami nation during the renedi al design phase of work. Gid node O 16 should al so be
eval uated during this phase, as the | aboratory value for chromumslightly exceeded the chrom um
cl eanup standard of 300 ng/kg

Conparison of Figs. 5-10 and 5-11 indicates that soils with chrom um concentrati ons in excess of
cl eanup standards generally coincide with soils with | ead concentrations in excess of cleanup
st andar ds.

None of six soil sanples fromthree collected borings (from3 and 5 ft-bls) contai ned chrom um
in excess of 300 ny/kg. The observed val ues ranged from 13 to 47 ny/ kg

Hexaval ent chromumwas found in all three sanples analyzed for this conpound. The
concentrations ranged from0.11 to 0.57 ng/ kg

Lead and Chrom umin G oundwat er

Total and filtered groundwater sanples were collected fromwells near S#26 in Novenber 1992
Addi ti onal sanples of filtered groundwater were anal yzed in 1994 from four sanpling episodes.
The results of the 1992 and 1994 sanpling efforts are summarized in Table 5-1

The limted data that is currently avail abl e shows that groundwater has not been degraded by
|l ead and chromumat |evels greater than the drinking water standard of 15 ug/L and 50 ug/L,
respectively.

5.2.3 S#28- SOUTH BALLOON AREA METAL STRI PPI NG SLUDGE WORKED THROUGH SO L)

Waste from paint stripping operations at SHARPE historically has been disposed of in the | WP
and the South Balloon Area. Waste (sludges) was routinely trucked to the |WP, where |iquids
were di scharged into the oxidation ponds for treatnent and solids were spread on the ground in
the South Balloon Area. The solids were then turned into the ground during tests of refurbished
heavy equipnent in an early attenpt at biorenediation. Tests called for 4 hours of continuous
operation; therefore, it is presuned that the sludge was thoroughly mxed with the soil



TABLE 5-1. LEAD AND CHROM UM | N NORTH BALLOON AREA GROUNDWATER

413A 420A 438A

LEAD CONCENTRATI ONS

Nov 92 - Unfiltered <0. 002 0.012 0.003
Nov 92 - Filtered <0. 002 <0. 002 <0. 002
Feb 94 <0. 005 <0. 005 <0. 006
Apr-May 94 <0. 005 <0. 005 <0. 005
Aug 94 0.016 <0. 005 <0. 005
act 94 <0. 005 <0. 005 <0. 005

CHROM UM CONCENTRATI ONS

Nov 92 - Unfiltered 0.044 (0.033) 0.030 (0.008)  <0.006
Nov 92 - Filtered 0.042 (0.031) 0.018 (0.011)  <0.006
Feb 94 0.013 0. 040 <0. 006
Apr - May 94 0.038 <0. 005

Aug 94 0.011 0.011 <0. 005
act 94 0.011 0.032 <0. 005

Al concentrations in mlligrans per liter.
Values in () represent concentration of Cr6+

Source: ESE.

(<0. 003)

(<0. 003)



Sanpl i ng conducted during the Rl phase of work indicated the presence of elevated | ead and
chrom um concentrations in soil

Additional soil sanpling in the South Balloon Area was conducted during April 1994 to delineate
and characterize potential |ead and chrom umcontam nation. In 1984, Technos, Inc. used various
geophysi cal nmethods to map the location of eight burial trenches and pits in the South Ball oon
Area. This study indicated that the trenches and pits nmay contain buried netals. The purpose of
soil sanpling was to determ ne whether these burial trenches and pits are a source of netals
cont am nat i on

Two types of soil sanples were collected; shallow soil sanples (0-2 ft) and soil borings (0-15
ft).

Sanpl e Locati ons

To ensure that the sanples were properly located in the field and col |l ected at known | ocations

a grid was set up across the South Balloon Area. The grid was surveyed in by a |licensed surveyor
and was based on the state plane coordinate system It was set up with a 100-ft spaci ng and
oriented north-south and east-west. The grid was | abel ed al phabetically fromwest to east and
nunerically fromnorth to south (Fig. 5-12). Sanples were |located on the grid and nanmed for the
grid location (i.e., 50 ft east of 1A)

Shal | ow Soi | Sanpl es

Initially, 41 shallow soil sanples were collected at predeterm ned |ocations. Based on the
results fromthese initial sanples, 9 additional shallow soil sanples were collected from

| ocations determ ned by the CVRWXB, and two 15-ft profile borings were conpleted near two
shal | ow sanmpling locations. Fig. 5-12 shows the |l ocation of the 50 shallow soil sanples and the
two profile borings.

Soi | Borings

Twenty-nine initial borings in predetermned |ocations in the South Balloon Area were sanpl ed
and 10 borings were sanpled in three burn pit areas just west of the South Balloon Area. Based
on the results of these sanples, 10 additional borings and 2 vertical profile borings were
conpl eted at | ocations determ ned by the CVRNMXB in the South Balloon and burn pit areas. Fig
5-12 shows the | ocation of these 49 borings and the two vertical profile borings.
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Chrom um

Sanpl es were collected in accordance with the Wrk Pl an Addendum (ESE, 1994c). Laboratory and
XRF data for chromumwere plotted to evaluate correl ati on between the two nethods. This effort
showed there was poor correlation between the field and | aboratory methods for determ ning
chrom um concentrations in soil. Consequently, adjustnents to the data were necessary to make
the XRF data nore representative of the confirnation sanples. The adjusted data are adequate to
conclude that sone soils at depths of 0-2 ft do exceed the cl eanup standard for chrom um

Adj usted data representing sanples collected from0-2 ft, 0-5 ft, 5-10 ft, and 10-15 ft are
presented in Figs. 5-13, 5-14, 5-15, and 5-16, respectively.

Eval uation of data presented in the referenced figures indicates only three | ocati ons where
chrom um exceeds the 300 ng/ kg cl eanup | evel

1. 50E-1H (368 my/ kg, 3-4 ft);
2. 50E-1F (722 nmy/ kg, 14-14.5 ft); and
3. S29B4 (329 ng/ kg, 12.5-13.5 ft).



The quality of the adjusted data is not considered adequate to determ ne the vol une of

contam nated soils requiring remediation with a high level of certainty. It would be appropriate
to reevaluate the extent of chrom um contamnation in the South Balloon Area during the renedi a
desi gn phase of work at |ocations where chrom um has been reported or is suspected of exceeding
the cl eanup standard (based on the XRF data, e.g., grid point 9G.

Consi dering the previous infornmation and that shallow soil sanples (0-2 ft, the interva

consi dered appropriate for renedi ati on when consi dering protection of human health and
environnent) were not collected in areas where chrom umwas reported greater than 300 ng/ kg, two
assunptions were necessary to estinmate the volume of chrom um contam nated soils exceedi ng

cl eanup standards:

1. Al points where chrom umconcentrations were reported to exceed the cl eanup standard will
be assuned to require renediation in the 0- to 2-ft range; and

2. The extent of contamination will be based on the average area of contam nation reported for
the North Balloon Area effort. This is a reasonabl e assunpti on, since the method of waste

di sposal in the South Balloon Area shallow soils (soil spreading) was simlar to the North
Bal | oon Area.
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As shown in Fig. 5-11, three locations exceed the cleanup standard for chromumin the North
Bal | oon Area. The total area represented by these locations is 12,375 ft2; the average area
represented per site is 4,125 ft2. Assumng that this area is representative of areas in the
Sout h Bal l oon Area where chrom um has exceeded 300 ng/ kg, the total area requiring renmedi ation
in the South Balloon Area is estimated as 12,375 ft2 (a total of three sites). Assum ng
excavation to a depth of 2 ft, the total volune of soils to be remediated is approxi mately 916
yd3.

Table 5-2 al so reports | eachabl e chrom um concentrations fromspecific sanples, This data
indicates there is a potential threat to groundwater from | eachabl e chrom um

More detailed information on this subject can be found in the FS



Table 5-2. Trench and Burn Pit Boring Soil

Sanpl e
Gid Sanpl e
Locati on Dept h

(ft-bgs)

Trench 15 ft Borings:

9E 2-3*
5- 6*
12-13

10N-8H 4-5

D7

5B 2-3

41S&30E- 4 1-2
7.5-8.5
12-13

50S&50E- 4 1-2
7-8
13-14

50S&50E- 2 2-3
7.5-8.5
14-15

3C 2-3
7-8
13.5-14.5

Corrected XRF
Anal ytical Val ues

Cr Pb
(ppm (ppm
171 6691
119 1027

5 369

0 147

3 22

3 200

0 130

2 97

0 266

0 114

2 203

0 181

0 73

0 82

26 84

0 404

0 95

0 209

0 109

11 232
71 183

5 221

9 269

2 421

Sanpl es Collected in the South Balloon Area

Laboratory Anal yti cal
D - VET
o Pb o
(ug/L) (ug/L) (no/ kg)
13 39.9 91.8
BDL 9.6 72.6
10 8.2 14. 6
10 2 -
BDL BDL --

Val ues
Tot al
Pb

(my/ kg)

Or +6+*
(my/ kg)

Laborat ory
Sample |ID
Nunber

16
17
15



50S&50ZE- 1

51

3J

25N&25W 4

50S-2H

50S&50E- 3

50E- 2F

3-4
8-9
12-13

2-3
8.5-9.5
13-14

4-5
9-10
14-15

2-3
8-9
12.5-13.5

12
20

o

o o

326
335
375

71
13
290

206
222
290

119
19
105

157
575
313
406
134
206

136
104

15.8



Tabl e 5-2.

Sanpl e

Gid

Locati on

50E- 1H

50E- 1G

50E- 1F

] 50N&50E- 1

7S 1F

50N 1E

50E- 2E

50W 2E

Trench and Burn Pit Boring Soil

Sanpl e
Dept h
(ft-bgs)

3-4
6.5-7.5
12-13

3-4

Sanples Collected in the South Balloon Area (Continued, Page 2 of 4)

Corrected XRF

Anal yti cal
Cr

(ppm

368
0
0

99
57
5

14
5
722

119

22
42

22

o

o o

Val ues
Pb

(ppm

1481
35
58

960
714
126

130
39

452
242
136

209
31
187

45
65
16

274
86

o

100

DI - WET
O

Laboratory Anal yti cal

Pb

ug/ L) (ug/L)

24.6

15.7
3.5
2.1

o

(my/ kg)

233

65.3
65.9
12.3

Val ues
Tot al
Pb

(my/ kg)

3990

1160
1140
2.33

Laborat ory

Sample |ID
Nurber



50E- 3D 3-4 0
6.8-7.8 3

13-14 11

50S-3D 4-5 0
7-8 0

12-13 0

50S- 4D 4-5 0
7.4-8.4 3

14-14.5 4

50S&50E- 4 3-4 0
7.3-8.3 0

14-15 12

50S&50E- 5 3-4 0
6-7 10

12.8-13.8 24

50S&5- E- 5 3-4 0
6.4-7.4 0

12.5-13.5 0

Total Sanple 87

Burn Pit 18 ft Borings:

S30- B1

S30- B2

S30- B3

4-5 0
7-8 4
13- 14 3
3-4 10
6-7 8
11.6-12.6 14
3-4 2

o

o

21

75

o

43
42
142
52
36
219

87

14

44



Table 5-2. Trench and Burn Pit Boring Soil Sanples Collected in the South Balloon Area (Continued, Page 3 of 4)

Sanpl e Corrected XRF Laboratory Anal ytical Values Laboratory
Gid Sanpl e Anal ytical Val ues Dl - VET Tot al Sample |ID
Locati on Dept h (o} Pb o} Pb Cr Pb Cr +6** Nunber
(ft-bgs) (ppm (ppm (ug/L) (ug/L) (no/ kg) (no/kg)  (my/ ko)
6.5-7.5 0 3 -- -- -- -- .- .-
12-13 5 5 -- -- -- -- - -
S30- B4 2-3 4 0 -- -- .- -- - -
6-7 0 0 -- -- -- -- -- --
13.5-14.5 4 0 -- -- -- -- - .-
S29- B4 1.5-2.5 43 192 -- -- -- -- - - .
8-9 158 1421 -- -- -- -- -- --
12.5-13.5 329 0 -- -- -- -- .- .-
S29- B5 3-4 8 0 -- -- -- -- .- -
6.5-7.5 0 0 -- -- -- -- - .-
11-12 8 5 -- -- -- -- - .-
S29- B6 2-3 44 60 -- -- - -- .- -
5-6 2 0 -- -- -- -- - - .
13.5-14.5 58 0 BDL 8.5 3.8 0. 807 -- 20
S29- B7 2-3 6 0 -- -- -- .- .- -
5-6 0 0 -- -- -- -- _- o -
10-11 0 0 -- -- -- -- - .-
S18- B2 3-4 10 0 -- -- - -- - -
7.5-8.5 3 34 -- -- -- -- .- .-
12.5-13.5 16 22 10 5.1 -- -- -- 38
S18- B3 3-4 21 0 -- -- - -- - -
8-9 13 52 -- -- -- -- -- .-
10-11 54 27 BDL BDL .- .- -- 32

Total Sanpl e 30 30 4 4 1 1 0 --



Optional Trench and Burn Pit Borings:

S18-B4 3.5-4.5
7.5-8.5
13-14
S29- B8 3.5-4.5
7-8
12.5-13.5
S29- B9 2-2.5
S29- B10 2-3

S29- Bl11 2.5-3

50S- 9E 3-4
6-7
10-11
50E- 9E 3-4
8.2-9.2
12-12.5
50E&75N- 1 3-4
5.5-6.5
10.5-11.5
50S- 11 2-3
8-9
12.5-13.5
2H 3.5-4.5
9-10
13-14

Total Sanpl es

0
4
20
17
6
7

110

41

25
23

14

o w

25

33

24

339
197
151

177
236
331

1542

357

412

279
268
347

68
192
278

242
86
69

156
108
175

34
158
610

24



Table 5-2. Trench and Burn Pit Boring Soil Sanples Collected in the South Ball oon Area
(Continued, Page 4 of 4)

Sanpl e Corrected XRF Laboratory Anal ytical Values Laboratory
Gid Sanpl e Anal ytical Val ues Dl - VET Tot al Sample |ID
Locati on Dept h O Pb o} Pb Cr Pb Cr +6** Nunber
(ft-bgs) (ppm (ppm (ug/L) (ug/L) (no/ kg) (no/kg)  (my/ ko)
Vertical Profile 15 ft Borings:
S29- B12 0-1 35 394 18 5.6 -- -- -- 39
2-3 132 808 20 4.4 -- -- -- 40
8.5-9.5 158 1364 31.1 31 -- -- 0. 025 12
12.5-13.5 11 206 BDL 3.1 -- -- -- 41
48E- 1F 0-1 3 252 21 4.9 -- -- -- 42
3-4 233 474 11. 7 11.1 -- -- 0. 196 15
8-9 0 0 BDL 2.4 -- -- -- 43
12-13 7 0 BDL BDL -- -- -- 44
Total Sanple 8 8 8 8 0 0 2 --
Grand Total Sanples: 149 149 31 31 10 10 5

*Sanples split with California Central Valley Regional Water Quality Control Board (probably not conplete listing)

**Total Title 22 nmetals analysis were al so done on the sanpl es anal yzed for hexachrom um

Note: ~--
BDL

not applicable or sanple not anal yzed
bel ow detection limt



Table 5-3. Surficial Soil Sanples Collected in the South Balloon Area

Sanpl e Fi el d XRF Laboratory Anal ytical Val ues Laboratory
Gid Sanpl e Anal ytical Val ues Dl - VET Tot al Sample |ID
Locati on Dept h Cr Pb o} Pb Cr Pb Nunber
(ft-bgs) (ppm (ppm (ug/L) (ug/L) (no/ kg) (no/ kg)

Initial Surface Soil Sanples:

8B 0-2 4 177 .- .- 25.4 64. 3 6
8E 0-2 1 35 .- .- .- .- .-
9G 0- 2* 89 938 44, g+ 50. 3** .- .- 1

35541 0- 2* 14 0 .- .- .- .- -

31E- 1E 0- 2* 8 0 .- .- .- .- .-

42W 2C 0- 2* 0 0 .- .- .- .- .-

425 2B 0-2 20 205 .- .- .- .- .-

38S&36E- 1 0-2 1 381 .- .- 73.7 365 7
2B 0-2 3 83 .- .- .- .- .-
4B 0-2 0 12 .- .- .- .- .-
5B 0-2 1 145 .- .- .- .- .-
6C 0-2 18 227 147 241 .- 4
ac 0-2 9 6 .- .- .- .- .-
3E 0-2 0 48 .- .- .- .- .-
3D 0-2 0 5 .- .- .- .- .-
5D 0-2 0 0 .- .- .- .- .-
6D 0-2 1 0 .- .- .- .- .-

46S852W 5 0-2 8 27 .- .- .- .- .-

52N- 6E 0-2 1 39 .- .- .- .- .-
32N-5E 0-2 0 9 .- .- .- .- .-
4F 0-2 7 55 .- .- .- .- .-
25S821W 4 0-2 2 0 .- .- .- .- .-
5G 0-2 5 62 .- .- .- .- .-
3F 0-2 9 22 .- .- .- .- .-

20S- 3G 0-2 41 166 22 52.4 .- .- 3
2F 0-2 0 58 .- .- .- .- .-
2E 0-2 0 0 .- .- .- .- .-

37S 2H 0-2 27 0 .- .- 18.9 55. 8 8
1H 0-2 8 64 .- .- .- .- .-



56N 1H
1G
52S- 21
49N- 21
2G
21E&24N-1
21E- 1F
12W 1F
99N- 1E
50E- 7H
50N- 61
9l

NDNDNDNDNDNDNDNDNDNDNNDDNDDNDDN

O OO0 000000 O0OO0oOOo

Total Sanpl es

Opt i onal

7J
N-9G
10E-9G
10W9G
10S-9G
20S&10E-3
20S-3G
10S- 3G
20S&10W 3

Surficial Soil Sanples:

OOOOCIDOOOO
N NDNNMNNNNDNDNDDN

Total Sanpl es

Verti cal
42S- 2B

Profile 16 ft Borings:
0-0.5
2-3

w o o o

12

w

26

oo b~ DNO

41

N O O

13

AN

10

18

66

79

O 0O OO0 Ww

17

41

252

177
268
60
204
94
299
17

374
218



Table 5-3. Surficial Soil Sanples Collected in the South Balloon Area
(Continued, Page 2 of 2)

Sanpl e Field XRF Laboratory Anal ytical Val ues Laboratory
Gid Sanpl e Anal ytical Val ues Dl - VET Tot al Sample |ID
Locati on Dept h o Pb o Pb o Pb Nunber
(ft-bgs) (ppm  (ppm (ug/L)  (ug/L) (ny/kg)  (ng/kg)
8-9 7 225 -- -- -- -- --
11-12 7 277 -- -- -- -- --
9G 0- 1* 37 504 -- -- -- -- --
2- 3% 27 426 -- -- -- -- --
9- 10* 0 169 -- -- -- -- --
11-12 4 91 -- -- -- -- --
Total Sanples 8 8 0 0 0 0 --
G and Total Sanples: 58 58 5 5 5 5 --

*Sanples split with California Central Valley Regional Water Quality Control Board (total 8).
**DI-WET Title 22 netals anal ysis was done on sanple from9G

Note: -- = not applicable or sanple not anal yzed.



Lead

Lead data were managed |ike the chrom umdata. Laboratory and XRF data for |lead were plotted to
eval uate correl ation between the two nmethods. This effort showed there was poor correlation
between the field and | aboratory nethods for determning | ead concentrations in soil
Consequently, adjustnents to the data were necessary to nmake the XRF data nore representative of
the confirmation sanples. The adjusted data are adequate to conclude that sonme soils at depths
of 0-2 ft do exceed the cleanup standard for |ead. Adjusted data representing sanples collected
fromo0-2 ft, 0-5 ft, 5-10 ft, and 10-15 ft are presented in Figs. 5-17, 5-18, 5-19, and 5-20,
respectively. Evaluation of the data in Tables 5-2 and 5-3 and the referenced figures indicates
that | ead exceeds the 1,000 ng/ kg cleanup standard in eight |ocations

9E (2-3 ft; 6,691 nmy/ kg by XRF;, 27,500 ng/kg by |aboratory anal ysis);

9E (5-6 ft; 1,027 nmy/ kg by XRF;, 17,700 ng/ kg by |aboratory anal ysis);

50E-1H (3-4 ft; 1,481 ng/kg by XRF; 3,990 ng/kg by |l aboratory anal ysis);

50E-1G (3-4 ft; 1,160 ng/ kg by | aboratory anal ysis);

50E-1G (6-7 ft; 1,140 ng/ kg by | aboratory anal ysis);

S29-B4 (8-9 ft; 1,421 ng/ kg by XRF anal ysis);

S29-B9 (2-2.5 ft; 1,541 ng/kg by |aboratory anal ysis); and

S29-B12 (8.5-9.5 ft; 1,364 ng/ kg by XRF anal ysis).

ONoOR~®NE

<I MG SRC 0996145U>
<I MG SRC 0996145V>
<I MG SRC 0996145W
<I MG SRC 0996145X>

The quality of the adjusted data is not adequate to determ ne the volune of contam nated soils
requiring remediation with a high level of certainty. It would be appropriate to reeval uate the
extent of lead contam nation in the South Balloon Area during the renedi al design phase at

| ocations where | ead has been reported to exceed the cleanup standard or is suspected of
exceedi ng the cleanup standard (based on the XRF data, e.g., grid locations 9G 20S-3G 50S and
50E- 2B, 50S-2H, 50N and 50E-1F, and | ocation S29-B4).

Consi dering the previous information and that shallow soil sanples (0-2 ft) were not collected
in areas where | ead was reported greater than 1,000 ng/kg, two assunptions were necessary to
estimate the volune of |ead contam nated soils exceeding cl eanup standards:

1. Al points where | ead concentration were reported to exceed the cleanup standard will be
assuned to require renediation in the 0 to 2 ft range; and

2. The extent of contamination will be based on the average area of contam nation reported for
the North Balloon Area effort. This is reasonabl e since the nethod of waste disposal in the
South Balloon Area shallow soils (soil spreading) was simlar to the North Ball oon Area.

As shown on Fig. 5-10, seven locations exceed the cleanup standard for |lead. The total area
represented by these locations is 27,650 ft2; the average area represented per site is 3,950
ft2. Assunming that this area is representative of areas where | ead exceeds 1,000 ng/ kg, the
total area requiring renediation in the South Balloon Area is estimated at 19,750 ft2 (a tota
of five sites). Assum ng excavation to a depth of 2 ft, the total volune of soils to be
renmedi ated is approximately 1,460 yd3. Table 5-2 also reports |eachable |ead concentrations
fromspecific sanples. This data indicate there is a potential threat to groundwater from

| eachabl e 1 ead. More detailed information on this subject can be found in the FS

Lead and Chrom um
Based on the previous information, and considering that the cleanup standards for |ead and
chrom um have been exceeded at this site, renediation is warranted at this SWWMJ. The previous



sections estinmate the total volune of soil with | ead above cl eanup standards as 1,460 yd3; the
total volurme of soil with chrom um above cleanup standards is estinmated as 916 yd3. The conbi ned
volume of soils requiring renediation in the South Balloon Area is estimted as 2,090 yd3
Because there are two | ocations where both | ead and chromiumare reported to exceed cl eanup
standards, the total volume of soils requiring renediation is not the sumof |ead- and

chrom um cont am nated soil volunes. The areas to be renediated for |ead- and

chrom um contam nated soils are presented in Fig. 5-21

The previous sections use several assunptions to estinmate the volune of contam nated soils. The
vol ume estinates were devel oped for FS purposes only. However, even if the actual volune of soi
requiring renediation varies greatly fromthe above estimate, the analysis that was presented in
the FS is adequate for renedy sel ection

See App. G2 of the Soils FS for further information pertaining to this SWW.
5.2.4 S#29--SOUTH BALLOON (BURN PITS)

Mich of the waste generated at the site including wood, paper, enpty paint and sol vent cans,
waste paint, waste solvents, waste oil, used hydraulic fluid, and "anything el se that would
burn", was disposed of in burn pits in the South Ball oon Area. Contami nated fuel reportedly was
not disposed of in the pits. Anrong other constituents, |ead and chrom umwere detected in the
burn pit soils. Further characterization of this site was conpleted in 1994. The data and
figures presented under the discussion of S#28 can be referenced for data pertaining to the burn
pits.

5.2.5 LEACHABLE LEAD AND CHROM UM AT S#26 AND S#28

As part of the total |ead and chrom umdelineation activities for S#26 and S#28, sanples were
also collected to evaluate | eachable | ead and chromumfromsite soils. Leachability was
eval uated using the California De-lonized (Di) Water Waste Extraction Test (VET).

At the request of CVRWQXCB, SHARPE conpleted a water quality assessnent for |ead and chrom um
The water quality assessnent uses results fromDI-WET testing. Results of the water quality
assessnent for |lead and chromiumare presented in Tables 5-4 and 5-5, respectively. Data noted
by Area NBA represents sanples collected from SWWJ S#26. Data noted by Area SBA represents
sanpl es col | ected from S#28.

<I M5 SRC 0996145Y>



Table 5-4. Water Quality Assessment for

Location

Mi- SHPBS2
B1- SHPBS2*

SL-04-C

SL-04- B

SL-02-C

SL-01-A

SL-03-B

SS1to6

SL-03-C

SL-01-B

SL-03-A

R3. 5- SHPBS2

S21- SHPBS2

T17. 5SHPBS2

SL-01-C
T16. 5- SHPBS2
SL-02-B

SL-04- A

P5. 5- SHPBS2

SL-02-A
R18. 5- SHPBS2

016- SHPBS2

Q- SHPBS2

41S&30E-4 (12-13 ft)
50E-1G (13-14 ft)
48E-1F (8-9 ft)
50S&50E-1 (12-13 ft)
S29-B12 (12.5-13.5 ft)
50E-1G (6-7 ft)
50E-1F (14-14.5 ft)
50S&50E-3 (7-8 ft)
S29-B12 (2-3 ft)
24N&25W 4 (13-14 ft)
50S-9E (10-11 ft)
48E1F (0-1 ft)
S18B-B2 (12.5-13.5 ft)
S29-B12 (0-1 ft)
50S&50E-5 (12.8-13.8 ft)
9E (12-13 ft)

S29-B6 (13.5-14.5 ft)
9E (5-6 ft)

50811 (12.5-13.5 ft)
48E-1F (3-4 ft)
50E-1G (2-3 ft)
50S-2H (9-10 ft)
50E-1H (3-4 ft)
S29-B9 (2-2.5 ft)
21E& 24N-1 (0-2 ft)
S29-B12 (8.5-9.5 ft)
9E (2-3 ft)

9G (0-2 ft)

20S-3G (0-2 ft)

6C (0-2 ft)

21E-1F (0-2 ft)

*Al'l results obtained using California WET,

TCLP.

NA = not anal yzed

Source: ESE.

Area

NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
NBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA
SBA

Tot al

1g/ g

1000
4710

$E5E5555%¢%

a N
N e
g w
o o

2250

5330

1640

2260
1430
605
84
126

375
206
714

808
105
347
252

22
394
142
369

1027
175
474
960
575
1481
1542

1364
6691
936
166
227

Lead

DI - \ET
ug/ L Concentration

NA
139000
2

2
2
2
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52.4
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1230

except

Leachabl e

NA
NA
20
20
20
20
23
32
33
34
34
36
38
39
48
53
63
96
101
112
114
1230
5650
20
21
24
24
31
35
36
a1
44
a4
47
49
51
56
58
82
85
92.6
103
111
157
158
246
253
275
310
399
503
524
2410
12300

Benefici a
Use

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

Requi red
Protection
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B1- SHPBS2, whi ch was anal yzed using



Table 5-5. Water Quality Assessnent for Chrom um

Total DI -WET Leachable Beneficial Requi r ed
Locati on Area 1o/ g ug/ L Concentration Use Prot ection
T17. 5SHPBS2 NBA 434 <6. 02 NA 50 NA
B1- SHPBS2* NBA NA NA NA 50 NA
M4- SHPBS2 NBA 128 7 70 50 1
T16. 5- SHPBS2 NBA 879 7.8 78 50 2
R18. 5- SHPBS2 NBA 443 8.1 81 50 2
SL-03-A NBA NA 10 100 50 2
SL-02-C NBA NA 10 100 50 2
SL-01-A NBA NA 12 120 50 2
SL-03-C NBA NA 14. 6 146 50 3
SL-04-A NBA NA 15.2 152 50 3
SL-01-B NBA NA 16. 3 163 50 3
SL-02-A NBA NA 16.9 169 50 3
SL-03-B NBA NA 17.8 178 50 4
SL-04-C NBA NA 20.7 207 50 4
SS1to6 NBA NA 22.4 224 50 4
SL-04-B NBA NA 24.9. 249 50 5
P5. 5- SHPBS2 NBA 349 28.4 284 50 6
SL-01-C NBA NA 28.6 286 50 6
SL-02-B NBA NA 34.6 346 50 7
OL6- SHPBS2 NBA 311 38.2 382 50 8
S21- SHPBS2 NBA 1010 45. 6 456 50 9
R3. 5- SHPBS2 NBA 511 68.8 688 50 14
4- SHPBS2 NBA 4523 110 1100 50 22
S18-B2 (12.5-13.5 ft) SBA 16 10 100 50 2
50E- 1G (13-14 ft) SBA 5 10 100 50 2
41S&30E-4 (12-13 ft) SBA 26 10 100 50 2
9E (12-13 ft) SBA 5 10 100 50 2
48E- 1F (3-4 ft) SBA 233 11.7 117 50 2
S29-B9 (2.2-5 ft) SBA 110 12.8 128 50 3
9E (2-3 ft) SBA 171 13 130 50 3
50E-1G (6-7 ft) SBA 57 14 140 50 3
21E&24AN-1 (0-2 ft) SBA 3 14.6 146 50 3
50E- 1F (14-14.5 ft) SBA 722 16 160 50 3
S29-B12 (0-1 ft) SBA 35 18 180 50 4
S29-B12 (2-3 ft) SBA 132 20 200 50 4
48E-1F (0-1 ft) SBA 3 21 210 50 4
20S-3G (0-2 ft) SBA 41 22 220 50 4
50S& 50E-3 (7-8 ft) SBA 131 23 230 50 5
50E-1G (2-3 ft) SBA 99 27 270 50 5
S29-B12 (8.5-9.5 ft) SBA 158 31.1 311 50 6
50E-1H (3-4 ft) SBA 368 37 370 50 7
9G (0-2 ft) SBA 89 44.8 448 50 9
6C (0-2 ft) SBA 18 147 1470 50 29
21E-1F (0-2 ft) SBA 26 227 2270 50 45

*Al'l results obtained using California WET, except Bl-SHPBS2, which was anal yzed usi ng TCLP.
NA = not anal yzed.

Sour ce: ESE.



Val ues posted bel ow "Required Protection" represent the factor of attenuation required to
protect the beneficial use levels in groundwater. The CVRNQCB has stated that factors
appropriate for SHARPE are 100 for lead and 10 for chromum Based on this, a total of three
| ead and four chrom um sanples represent a threat to the beneficial use of groundwater

The CVRWQCB consi ders the above nethod to be a reasonable indicator to determne if soils have
the potential to degrade groundwater. SHARPE considers the test too conservative, as the severe
m xi ng conditions enployed in the DI -WET test are not representative of environmenta

condi tions. The nethod by which SHARPE intends to protect groundwater is specified in Sec
9.1.4.

6.0 SUWARY CF SITE R SKS

The purpose of conducting a baseline risk assessment for a contamnated site is to determine if
remedi al action is required based on the magnitude of potential human and ecol ogi cal risks
associated with exposure to a site. In other words, the baseline risk assessnent serves as the
basel i ne indicating what risks could exist if no action were taken at a site. For SHARPE, a
basel i ne ri sk assessnent was conducted on residual contam nation present in soils at the North
Bal | oon Area, Central Area, and South Balloon Area to determne if these soils require renedia
action. Both human health risks and ecol ogical inpacts are evaluated in the baseline risk
assessnent for SHARPE (ESE, 1994b).

Because SHARPE is a Superfund Site, the baseline risk assessnent is conducted based on the

net hods presented in the EPA R sk Assessnment Qui dance for Superfund (RAGS) (EPA, 1989a and b
EPA, 1991a and b) to address both potential human and ecol ogi cal exposures to site soils. In
addi tion, applicable relevant supplenents to EPA RAGS were used, as were rel evant Regi onal EPA
(i.e., Region IX) and State risk assessnent guidance (DTSC, 1992). The baseline risk assessnent
consists of the following five prinmary conmponents, each of which are described in the follow ng
sections:

Identification of chemcals of potential concern
Exposur e assessnent;

Toxicity assessnent;

Ri sk characterization; and

Devel opnent of cleanup criteria

S

The assessnments for the human and ecol ogi cal risk assessnent are addressed separately under each
ri sk assessnment conponent

6.1 1 DENTI FI CATI ON OF CCCs

The prinmary objectives of this conponent are to summari ze data collected during the R and
identify COCs. Site-specific risks for each COC are discussed in the risk assessnent. COCs are
chem cals detected at the site at levels significantly higher than naturally occurring |levels

To identify COCs, the data are evaluated to ensure that chemicals were excluded fromthe risk
assessnent if they are determned to be unrelated to the site. Evaluation of current and future
land use is also inportant in evaluating COCs in the risk assessnent, as land use will determ ne
areas and nedia to be included for risk evaluation (e.g., surface soils for residentia
exposure). Chenicals that are not COCs nust neet the following criteria

1. Chenmical is representative of background conditions (not related to the site); and
2. Chemical is introduced into a sanple as part of the sanple preparation and anal ysis
procedures in the lab, and thus is not due to the site



The principle product of COC selection is a list of COCs and concentrations in each nedi um
(e.g., soil) for each area studied (i.e., North Balloon Area, Central Area, and South Ball oon
Area).

6.1.1 CURRENT AND FUTURE LAND USE AT SHARPE

Currently SHARPE is being used for storage and nai ntenance of nilitary equipnent; this use is
expected to remain in its current land use pattern (industrial) for the foreseeable future. No
known DLA plan exists to sell or change the current use of SHARPE. Ofpost areas are expected to
continue in current |land use patterns including residential, agricultural, and light industrial
based on projected regional growh patterns through 1995. Onpost residents consist only of
mlitary personnel and their famlies residing in the northern and north-central areas of the
North Balloon Area (Zone 1, Fig. 6-1). The entire site is fenced, with security guards at both
the north and south gates. In addition, DLA security personnel regularly patrol the site for
unaut hori zed activity.

Mlitary personnel are usually assigned to SHARPE for relatively brief tours of duty. As a
resul t, denographic information on residents occupyi ng onpost housi ng may change significantly
fromyear to year (ESE, 1990). Gvilian workers live offpost, in either single-famly hones in
the small comunity of Lathrop, in a few apartnent conpl exes, or in the farm househol ds
scattered around the depot. The human popul ati on | ocated west of the site consists prinmarily of
two housi ng subdi vi sions | ocated sout hwest of SHARPE across Lathrop Road, housing | ocated on the
farm and on the west side of the depot, and a snall group of people living in honmes | ocated west
of the northwest corner of the SHARPE across Roth Road. Additional houses are |located to the
south and west al ong Harlan and Lat hrop Roads. The 1990 U. S. Census reports show the total
residential population of Lathrop to be about 7,000. Census information confirnms that the | and
use inthe regionis primarily agricultural. The land use pattern in the region is not expected
to change significantly in the near future.

<I MG SRC 09961457>
6.1.2 OOCs AND MEDI A OF CONCERN

Generally, O0to 2 ft is used for characterizing risks to surface soil, as this depth typically
represents soils that would be included in exposure pat hways. However, because the exposed
surface areas at SHARPE have been routinely plowed, worked with heavy equi pnent, and | evel ed,
m xi ng of the upper regions of the soil has occurred. Thus, based on the eval uation of the
anal ytical data and |and use conditions, the primary nedia of concern is surface soils
designated as 0 to 5 ft-bls and fugitive dust. The COCs detected in this nediumare sunmarized
in Table 6-1 for the three onpost areas of concern

6.2 EXPOSURE ASSESSMENT
The exposure assessment is the nost critical conponent of a baseline risk assessnent, because

this is where popul ati ons or subpopul ations (e.g., children), exposure pathways, and the
nmagni t ude of exposure to these populations are identified



Table 6-1. Summary of COCs in Soil and Air for the North Balloon Area, South Balloon Area, and
Central Area of SHARPE

North
Bal | oon Central Balloon Sout h Bal | oon
coc Soi | Air* Soi | Ar Soi | Ar

O ganic Chemcal s

Ant hr acene (ANTRC)

Benzo( a) ant hracene (BAANTR)

Benzo( k) f | uor ant hene ( BKFANT)

Bi s(2- et hyl hexyl ) pht hal at e NS

( B2EHP)

Benzene (C6H6)

Carbon tetrachl oride (CCL4)

Chl or obenzene (CLC6HG)

Chl or of or m ( CHCL3) NS

Chrysene (CHRY)

Et hyl benzene (ETC6Hb)

Di chl or obenzene (DCLB)

Di chl or odi fl uor onet hane ( CCL2F2)

Di - N-octyl pht hal at e ( DNOP)

1,1,1-Trichl oroet hane (111TCE)

1, 1- D chl or oet hene (11DCE)

1, 1- D chl or oet hane (11 DCLE)

1, 2- D net hyl benzene (12DVB)

1, 3-Di chl or obenzene (13DCLE)

1, 3- D net hyl benzene (13DVB)

Fl uor ant hene ( FANT)

Met hyl ene chl ori de (CH2CL2) CA SA

Phenant hr ene ( PHANTR)

Pyrene (PYR

1,1, 2, 2-Tetrachl or oet hane

(TCLEA)

Tetrachl or oet hene, (TCLEE)

Tol uene ( MEC6HG)

trans- 1, 2- Di chl or oet hene
(T12DCE)

Tri chl or oet hyl ene ( TRCLE)

Xyl ene ( XYLEN)

Vinyl chloride (CH3CL)
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Table 6-1. Summary of COCs in Soil and Air for the North Balloon Area, South Balloon Area, and
Central Area of SHARPE (Continued, Page 2 of 2)

North
Bal | oon Central Balloon Sout h Bal | oon
coc Soi | Air* Soi | Ar Soi | Ar

I norgani ¢ Chenmical s
Al um num (AL)
Anti mony (SS)
Arsenic (AS)
Bari um ( BA)
Beryl | i um ( BE)
Cal ci um (CA)
Cadmi um (CD)
Chr omi um (CR)
Copper (QU)
Iron (FE)

Lead (PB)

Pot assi um (K)
Magnesi um ( M3
Manganese (MWN)
Mol ybdenum ( MO)
N ckel (N)
Silver (AG
Sodi um (NA)
Thal I'i um (TL)
Vanadi um (V)
Zinc (ZN
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Pesti ci des
Bronaci | (BRMCI L)
Chl or dane ( CLDAN)
DDD ( PPDDD)

DDE ( PPDDE)

DDT ( DDT)
Dieldrin (DLDRN)
bet a- Hexachl or ocycl ohexane
( BBHC)

Li ndane (LIN)
Monur on ( MONRN)

2

666 66606606
R

North Bal | oon surface soil. SS = South Ball oon surface soil.
Central Area air. SA = South Balloon air.
Central Area surface soil.

NS
CA
Cs
*No

ne of the air sanples had contam nation after being corrected for blank concentrations.



6.2.1 POTENTI ALLY EXPCSED PCOPULATI ONS
6.2.1.1 Hunman Popul ati ons

The human receptor popul ati on under current |and use conditions includes the workers at the
facility perform ng the nmai ntenance and supply missions in the North Balloon Area, Central Area,
and South Ball oon Area. Arny personnel and famlies (i.e., adults and children) residing in the
North Bal | oon Area, which includes the Adm nistration and Housing Area (AHA), are al so potentia
receptors. Mlitary personnel are usually assigned to SHARPE for brief tours of duty [i.e., 2 toO
3 years in duration (SJCPD, 1987)].

Onsite workers are either onpost personnel living in the housing in the North Balloon Area or
civilians living offpost. Potential subpopul ations of concern include the children of onsite
workers, who may visit the site with their parents. Based on the nature of contam nation
exposure of of fpost populations to onsite soils is only a potential pathway for residential
children living near the North Balloon Zone 1 who may trespass to use the track in one North
Bal | oon area. The of fpost popul ati ons of potential concern are a function of future exposure to
groundwat er, which is addressed as a separate QOU.

6.2.1.2 WIldlife Popul ations

Because of the high degree of |and devel opnent and nanagenent wi thin and adjacent to SHARPE
natural resources are linmted; therefore, the area does not support a great diversity of
wildlife. WIldlife present at SHARPE are aninals that can live on extrenmely limted resources
wi t hi n SHARPE boundari es or adjacent agricultural resources and margi nal natural areas. Thus,
the ecol ogical risk assessnment focuses on a |imted nunber of species which nay cone into
contact while in transit to viable habitats. These species include black-tailed jackrabbit,
mce, burrowing ow, crop plants, and cattle. No endangered plants or aninals are currently
found at SHARPE. There are several species of aninmals listed by the U S. Fish and Wldlife
Servi ce (USFWS) as endangered and by the State of California as threatened in areas near the
SHARPE installation, but not on the installation. Candidate species for listing may potentially
occur in the vicinity of SHARPE. However, due to the lack of suitable or critical habitats on
the installation, endangered species or candi date species are unlikely to occur at SHARPE.

6.2.2 EXPOSURE PATHWAYS

An exposure pathway is the path whereby a chemical froma contam nated area cones into contact
with a potential receptor (i.e., a worker, resident, or aninal). An exposure pathway is conplete
only when the potential exists for a receptor to cone into contact with contam nated areas of
the site. Based on a review of the data, several areas were identified as areas where receptors
could cone into contact with contam nated soils and incl ude:

1. North Balloon Area soils, north of Holly St. (Zone 1);

North Balloon Area soils, south of Holly St. (Zone 2);

3. North Balloon Area soils near Bldgs. T-40 and T-67 within Zone 2
(Zone 2a);

4. Central Area soils; and

5. South Balloon Area soils.

N

These areas are identified in Fig. 6-1

Once a receptor conmes into contact with contam nated soils, exposure does not occur unless there
is aroute by which the soil enters the body. Thus, based on the type of land use at the site
the neans by which the contam nated soils can enter a hunman or ecol ogical receptor's body are



incidental ingestion, dernmal contact, and inhalation of dusts and vapors.

A summary of the of the human and wildlife exposure pathways included for further risk analysis
are listed in Table 6-2.

6.2.3 EXPOSURE CONCENTRATI ONS

Exposure concentrations are concentrations of chemcals that a potential receptor may conme into
contact with. For the soils risk assessnent, the chem cal concentrations of concern are the
level s detected in surface soil at the North Balloon Area, Central Area, and South Balloon Area.
To estimate how much of a chemical a human or ecol ogical receptor nmay be exposed to, the
nonitoring data for each area of concern was used to determ ne the maxi num concentration
detected at the area, or the upper 95 percent confidence limt of the nean. Based on EPA RAGS
the Iowest of the two values was used to cal cul ate exposure for both human and ecol ogi cal risk
characterization

6.2.4 ASSUWPTI ONS USED TO CALCULATE CHEM CAL EXPOSURE

The degree of chem cal exposure to a receptor is a function of exposure frequency and duration
Therefore, in order to determ ne the frequency and duration of chem cal exposure, it is
inmportant to understand the type of activities that occur at the site (i.e., work or play
activities) as well as the behaviors and duration associated with these activities. For the
SHARPE soil risk assessnent, chem cal exposure was determ ned using exposure equations presented
in EPA risk assessnment guidance and using site nonitoring data and site-specific exposure
factors associated with worker, child recreational, and residential activities

To cal cul ate worker exposure, it was assuned that a worker weighs 70 kil ogranms and works 250
days per year for 25 years at the North Balloon Area, Central Area, and South Ball oon Area.
Wirkers are expected to incidentally ingest 50 ng of soil per day; to conme into contact with
soil through skin on the forearns, hands, and face; and to inhal e contam nated dust during work
activities.



Table 6-2. Summary of Human Exposure Pathways to COCs in Soil
Bal | oon Area, South Balloon Area, and Central

Scenari o

Current Recreational

Current Residential

Current Worker

WIdlife Exposure*

* | ncludes rodents,

inh = inhal ation.
ing = ingestion.
derm = dernal .

Appl i cabl e
Sites

North Bal | oon
Pesticide Area (2a)

North Bal | oon
North of Holly St (1)

North Bal | oon
North of Holly St. (1)

North Bal | oon
South of Holly St. (2)

Central Area
Sout h Bal | oon

North Bal l oon (1)
North Bal | oon (2)
North Bal | oon (2a)
Central Area
Sout h Bal | oon

livestock, and crop plants.

and Air for the North

Area of SHARPE

Dust Soi |
I nh. I ng. Derm
X X
X X
X X
X X
X X X
X X X
X
X
X
X
X



For child recreational exposure, it was assunmed that a worker's child will play outside Bldgs.
T-40 and T-67 in pesticide-contam nated soils. The child is assumed to weights 15 kil ograns, and
may visit the building with a parent on 50 days over 3 years. Children are expected to
incidental ly ingest 200 ng of soil per visit and cone into contact with soil through skin on the
arnms, hands, face and | egs.

For child and adult residents living in the onpost housing in the North Balloon Area (Zone 1),
it was assuned that residents will come into contact with soil on 350 days over 3 years.

Resi dents are expected to incidentally ingest soil during residential activities and conme into
contact with soil through skin

6.3 TOXICATY ASSESSMENT
6.3.1 HUVAN TOXICI TY ASSOCI ATED W TH COCs

The toxicity assessment describes the potential harnful effects associated with exposures to
COCs. Based on experinental evidence of exposure consequences, a chemcal is classified as

ei ther a carcinogen or a noncarcinogen. Carcinogens are further classified into groups A through
E by EPA based on the wei ght of evidence on the chem cal to cause human cancer. A summary of the
t oxi col ogi cal properties referred to as a toxicity profile is included in the risk assessnent
(ESE, 1994b). Each COC profile summarizes the health effects associated with exposure. In
addition, the COC toxicity criteria values (reference doses for noncarci nogens and cancer sl ope
factors for carcinogens) are identified fromthe nost current EPA sources such as the Integrated
Ri sk Informati on System Health Effects Assessnent Summary Tabl es, and ot her rel evant dat abases
or docunents.

Cancer slope factors have been devel oped by the EPA Carci nogenic Assessnent Group for estinating
excess lifetinme cancer risks associated with exposure to potentially carcinogenic COCs. Cancer

sl ope factors, which are expressed in units of (nmg/kg/day)-l, are multiplied by the estinated
intake of a potential carcinogen to provide an upper-bound estinate of the excess lifetine
cancer risk associated with exposure at that intake |evel. The term "upper-bound" reflects the
conservative estimate of the risks calculated fromthe cancer slope factor to ensure that actua
cancer risks are not underestinmated. Cancer slope factors are derived fromthe results of hunman
epi demi ol ogi cal studies or chronic ani mal studies to which extrapol ati ons are nade to hunmans
using uncertainty factors.

Ref erence doses have been devel oped by EPA for indicating the potential for adverse affects from
exposure to COCs exhi biting noncarcinogenic effects. They are expressed in units of ny/kg/day,
and are estimates of lifetime daily exposure levels for humans, including sensitive individuals.
Esti mated chem cal intakes are conpared to reference doses to determine if adverse effects may
result fromexposure to COCs at the site. Reference doses are derived from hunan

epi demi ol ogi cal studies or chronic ani mal studies to which extrapol ati ons are nade to hunmans
using uncertainty factors. These uncertainty factors help ensure that the reference doses will
not underestinmate the potential for adverse noncarci nogenic effects to occur

The toxicity criteria used for calculating human health risks are summarized in Table 6-3



6.3.2 ECOLOA CAL TOXICQ TY ASSCCI ATED W TH CCCs

Ref erence concentrations simlar to those identified for human risk characterization are used to
evaluate risks to wildlife. The reference concentrations, also referred to as ecotoxicity
benchmarks, are either concentrations derived fromfield studies to neasure adverse ecol ogi ca
effects (e.g., acute and chronic aquatic and/or soil/sedinment toxicity tests) or concentrations
obtained in | aboratory studi es which evaluate a variety of endpoints (e.g., |letha

concentrations in which 50 percent of the exposed popul ati on dies, nmaxi num accept abl e toxi cant
concentrations, |owest observed effect |evel, no observable effect level, etc.). Ecotoxicity
benchmarks that are relevant to the wildlife observed at the site were identified. The
ecotoxicity criteria for calculating ecological risks are sumrmarized in Table 6-4.

6.4 RI SK CHARACTERI ZATI ON
6.4.1 METHODS FOR HUVAN RI SK CHARACTERI ZATI ON

Ri sk characterization, the final step in the baseline risk assessnent process, integrates and
summari zes the toxicity and exposure assessnent information to produce quantitative risks
associated with exposure to site contam nants. To characterize the potential carcinogenic
effects, probabilities that an individual wll devel op cancer over a lifetine of exposure are
estimated. Excess lifetine cancer risks are determned by nmultiplying the intake level with the
cancer slope factor. These risks are probabilities that are generally expressed in scientific
notation (e.g., 1 x 10-6 or 10E-6). An excess lifetine cancer risk of 1 x 10-6 indicates that,
as a pl ausi bl e upper bound, an individual has a one in one mllion chance of devel opi ng cancer
as a result of site-related exposure to a carcinogen over a 70-year lifetine under the specific
exposure conditions at a site



Table 6.3. Summary of Toxicity Dose-Response Information Used in the Hunan Ri sk Characterization (Page 1 of 2)
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Table 6-3. Summary of Toxicity Dose-Response Information Used in the Human Ri sk Characterization (Page 2 of 2)

Oal RID ( g/ kg/ day) I nh. RfD (ng/kg/day) Oral CSF Oral I nh CSF I nh.
Chemi cal Chronic Subchronic Chronic Subchroni ¢ (mg/ kg/ day) -1 WOE* (rmg/ kg/ day) - | WOE*
POLYCYCLI C
AROMATI C
HYDROCARBONS
Ant hracene 3. 0e-01 3. 0e+00 - - - -
Benz(a)ant hracene 3. 0e-02 3.0e-01 - - 7.3e-01 B2 6. 1le-01 B2
Benzo(k)fl uorant hene 3. 0e-02 3. 0e-01 - - 7.3e-01 B2 6.1e-01 B2
Chrysene 3. 0e-02 3.0e-01 - - 7.3e-02 B2 6.1e-02 B2
Fl uor ant hene 4. 0e- 02 4. 0e-01 - - - -
Phenant hrene 3. 0e-02 3. 0e-01 - - - -
Pyrene 3. 0e-02 3. 0e- 0l - - - -
M SCELLANEOUS
SEM VOLATI LE
ORGANI CS
Bi s(2- et hyl hexyl ) phthal ate 2. 0e-02 2. 0e-02 - - 1.4e-02 B2 ND B2
Di chl orobenzene, 1, 3- - - - -
Di chl orobenzenes, total 9. 0e-02 9. 0e-01 4. 0e-02 4. 0e-01 2.4e-02 C ND C
Di -n-octyl phthal ate 2. 0e-02 2. 0e-02 - - - -
M SCELLANEOUS
VOLATI LE
ORGANI CS
Benzene 2. 0e-02 - - - 2.9e-02 A 2.9e-02 A
Carbon tetrachl oride 7.0e-04 7.0e-03 - - 1. 3e-0I B2 5.3e-02 B2
Chl or obenzene 2.0e-02 2.0e-01 5. 0e-03 5. 0e-02 - -
Chl orof orm 1. 0e-02 1. 0e-02 - - 6.1e-03 B2 8. 1le-02 B2
Di chl or odi f | uor onet hane 2.0e-01 9. 0e-01 5. 0e-02 5. 0e-01 - -
Di chl or oet hane, 1, 1- 1.0e-01 1. 0e+00 1. 0e-01 1. 0e+00 ND C ND C
Di chl or oet hene, 1, 1- 9. 0e-03 9. 0e-03 - - 6. 0e-01 C 1. 2e+00 C
Di chl oroet hene, trans-1,2- 2.0e-02 2.0e-01 - - - -
Et hyl benzene 1. Oe-0I 1. 0e+00 2.9e-01 2.9e-01 - -
Met hyl ene chl ori de 6. Oe- 02 6. Oe- 02 8. 6e- 0l 8. 6e-01 7.5e-03 B2 1.6e-03 B2
Tetrachl oroet hane, 1,1, 2, 2- - - - - 2. 0e-01 C 2. 6e-02 C
Tetrachl or oet hene 1. 0e-02 1.0e-01 - - 5.1e-02 B2 1.8e-03 B2
Tol uene 2.0e-01 2. 0e+00 1.1e-01 5.7e-01 - -
Trichloroethane, 1,1,1- 9. 0e-02 9. 0e-01 3.0e-01 3. 0e+00 - -
Trichl oroet hene 6. 0e-03 - - - 1.1le-02 B2 1.7e-02 B2
Vinyl chloride - - - - 1.9e+00 A 3. 0e-01 A
Xyl ene, m 2. 0e+00 4. 0e+00 2.0e-01 1. 0e+00 - -
Xyl ene, o- 2. 0e+00 4. 0e+00 2.0e-01 1. 0e+00 - -
Xyl enes, total 2. 0e+00 4. 0e+00 8. 6e-02 8. 6e-02 - -

WE = EPA wei ght - of - evidence of oral carcinogenicity for classifying conpounds as a human carcinogen via ingestion.

A = Humen carcinogen (sufficient evidence from epideniol ogi c studies).

Bl = Probabl e human carcinogen (limted evidence from epidem ol ogi ¢ studies).

B2 = Probabl e human carcinogen (sufficient evidence in animals and inadequate evidence in humans).
C = Possi bl e human carcinogen (limted evidence of carcinogenicity in aninmals in the absence of hunan data).
D = Not classifiable as to human carcinogenicity.

Source: ESE.



Tabl e 6-4. Conpound- Specific Ecotoxicity Benchnmarks for Terrestrial

COVPOUND
1,1, 1- TR CHLORCETHANE

1,1, 2, 2- TETRACHLORCETHANE
1, 1- DI CHLORCETHYLENE

1, 1- DI CHLORCETHANE

1, 3- DI CHLOROBENZENE

1, 2- DI METHYLBENZENE
XYLENE*

ALUM NUM

ANTHRACENE

ANTI MONY
ANTI MONY

ARSENI C

BARI UM

BARI UM

BARI UM

BARI UM

BENZENE

BENZO (A) ANTHRACENE

BENZO (K) FLUCRANTHENE

Bl S( 2- ETHYLHEXYL) PHTHALATE
Bl S( 2- ETHYLHEXYL) PHTHALATE

Bl S( 2- ETHYLHEXYL) PHTHALATE
Bl S( 2- ETHYLHEXYL) PHTHALATE

SCI ENTI FI C NAMVE
Rattus rattus

Mis spp.
Rattus rattus
Rattus rattus

Rattus rattus

Rattus rattus/Mis sp.

Rattus rattus/ Mus sp.

GALLUS gal | us

Mus Sp.

Rattus rattus

Canis famliaris
Mesocri cetus aurat us
Rattus rattus
Rattus rattus

COVMON NAME
RAT

MOUSE

RAT

RAT

RAT

Rat s/ M ce

Rats/ M ce

CH CKEN

RODENT

SVALL MAMVALS
SMALL MAMVALS

MOUSE
DOG
MOUSE
RABBI T
RAT

RAT
RCODENT
RODENT
DOG
HAMPSTER

RAT
RAT

O gani sns

TEST
CHRONI C

CHRONI C

CHRONI C

ACUTE
ACUTE

ACUTE
ACUTE
ACUTE

ACUTE
ACUTE

CHRONI C

CHRONI C

ACUTE
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LQAEL

NCEL

NOAEL

NQAEL
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LC50

LLD
LLD
LLD
LD50
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NCEL
NCEL
NCEL
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282
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1400

3300
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40
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250
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26000

UNIT
M KG

M KG

ME KG

M& KG

M KG

ME KG

PPM

M KG

M KG
M& KG

ME KG
MZ KG
M& KG
M& KG
M& KG
ME KG
M& KG
M& KG
M& KG
M& KG

ME KG
ME KG

wwWww™



BROVACI L
BROVACI L
BROVACI L
BROVACI L

CADM UM
CADM UM

CHLORDANE
CHLORDANE
CHLORDANE

CHLORCBENZENE
CHLOROBENZENE
CHLORCBENZENE
CHLOROBENZENE

CHLORCFORM
CHLOROFORM

CHRONI UM
CHRONI UM
CHROM UM

CHROM UM VI

CHRYSENE

COBALT
CCBALT

COPPER
COPPER
COPPER

DDD
DDD
DDD

Col i nus vi rgi ni anus
Canis famliaris
Rattus rattus
Rattus rattus

Mis. sp
Rattus rattus

Bos bovi s
Bos bovis
Sturnus vulgaris

Canis famliaris
Canis famliaris
Rattus rattus
Rattus rattus

Rattus rattus
Rattus rattus

Canis famliaris

Syl vi | agus spp.
Rattus rattus

Rattus rattus

Gal lus gall us
Rattus rattus

Ovis aires

Sus scrofa

Col i nus vi rgi ni anus
Cot ur ni X j aponi ca

Phasi anus col chi cus

Annus pl at yr hynchos

BOBVH TE QUAI L
DOG
RAT
RAT

MOUSE
RAT

CALF

CATTLE
STARLI NG

RAT
RAT

RAT

RAT
RABBI T
RAT
EARTHWORM
RCODENT

CH CKEN
RAT

LAVB
PLANTS
SW NE

BOBWH TE QUAI L
JAPANESE QUAI L
RI NG NECKED PHEASANT

MALLARD

CHRONI C
ACUTE
ACUTE

CHRONI C
CHRONI C

ACUTE

CHRONI C

CHRONI C

CHRONI C

CHRONI C

ACUTE

CHRONI C

CHRONI C

LC50
NQAEL
LD50
LOAEL

NCEL
NCEL
DEATH

LOAEL
NCEL
LQAEL
LDSO

NCEL

LC50
LC50
LC50

10000
31
5200
650

10
75
150

55
27
50
3400

30
60

100

1000

10

99

50
30

27
150
250

2178
3165
445

PPM
MF KG
MF KG
MG KG

MZ KG
ME KG

M& KG
M& KG
M& KG

M KG
MZ KG
ME KG
M& KG

M& KG
M& KG

M& KG
M& KG
ME KG
ME KG
M& KG
M& KG
ME KG
ME KG
M& KG
M& KG
M& KG
M& KG

ME KG



Tabl e 6-4. Conpound- Specific Ecotoxicity Benchnmarks for Terrestrial

COVPOUND

DoT
DoT
DoT
DoT
DoT

DI CHLORCBENZENE
DI CHLORCBENZENE

DI ELDRI' N
DI ELDRI' N
DI ELDRI' N
DI ELDRI' N

ETHYLBENZENE
FLUCRANTHENE

| RON ( FERROUS SULFATE)
| RON ( FERROUS SULFATE)
| RON ( FERROUS SULFATE)

LEAD

LEAD

LEAD

LEAD

L1 NDANE
MAGNESI UM
MANGANESE

MOL YBDENUM
MOLYBDENUM

SCl ENTI FI C NAME
Phasi anus col chi cus

Col i nus vi rgi ni anus
Gal lus gall us

Rattus rattus

Rattus rattus/ Mus sp.

Rattus rattus

Cavi a procel | us
Mis spp.
Rattus rattus

Zehai ba macroura
MIs spp.

Cot urni x j aponi ca
Canis famliaris
Bos bovi s

Bos bovi s
Bos bovi s

COMWON NAME

PHEASANT
BOBVH TE QUAI L
CHI CKEN
DOVESTI C FOWL
DOVESTI C FOWL

RAT
RATS/ MOUSE

CATTLE

CH CKS

SHARP- TAI LED GRQUSE
SHEEP

RAT

ACUTE LD50
GU NEA PI G
MOUSE

RAT

MOURNI NG DOVE
MOUSE

PLANTS

PLANTS
JAPANESE QUAI L
DOG

CATTLE

CATTLE
CATTLE

2000

TEST

NOAEL
NOAEL

ACUTE
ME KG

ACUTE
ACUTE
ACUTE

CHRONI C
CHRONI C

ACUTE

CHRONI C

CHRONI C

Organi sns (Conti nued, Page 2 of 2)

EFFECT
LC50

LC50
LC50

LD50
LD50

LD50

LD50
LD50
LD50

LD50

311
611
300
500
700

200
86

25
20

25

3500

1200

979

319

72

125
400

425

230

20

UNIT

M& KG
M& KG
M& KG
M& KG
M& KG

M& KG
M& KG

ME KG
ME KG
ME KG
ME KG

ME KG
ME KG
ME KG
ME KG
ME KG
ME KG
ME KG
ME KG
ME KG
ME KG
ME KG

PPM
MG KG



MOLYBDENUN
MOLYBDENUM
MOLYBDENUM

NI CKEL
NI CKEL
NI CKEL

PHEMANTHRENE

POTASSI UM
POTASSI UM

PYRENE

S| LVER
S| LVER
S| LVER
S| LVER
S| LVER

TETRACHLORCETHYLENE
TETRACHLORCETHYLENE

THALLI UM

TOLUENE
TRl CHLORCETHENE
TRl CHLORCETHENE

VANADI UM
VANADI UM
VANADI UM
VANADI UM
VANADI UM
VI NYL CHLCRI DE
VI NYL CHLCRI DE
VI NYL CHLORI DE

Bos bovi s

Syl vi | agus spp.
Syl vi | agus spp.
Rattus rattus

Rattus rattus
Rattus rattus

Mus Sp.
Syl vi | agus spp.

Gal lus gallus
Mus. spp.
Pi cea spp.

Bos bovi s

Rattus rattus

Qvis aires
Sus scrofa
Rattus rattus
Rattus rattus

Mis spp./ Syl vil agus spp.

Rattus rattus

CATTLE
RABBI T
RABBI T

RAT
RAT
RAT

RODENT

MOUSE
RABBI T

RCDENT

CH CKS

CROP PLANTS
MOUSE
NENVATCDE
SPRUCE

CALF
NORSE

RAT/ MOUSE/ HAMSTER

RAT
MOUSE
RABBI T

CABBAGE

LAVB

PIG

RAT

RAT

M CE/ RABBI T

M CE/ RATS/ RABBI TS
RAT

CHRONI C
CHRONI C
CHRONI C

CHRONI C

ACUTE

ACUTE
ACUTE

CHRONI C
CHRONI C
CHRONI C
CHRONI C

ACUTE
CHRONI C

ACUTE

ACUTE
ACUTE

ACUTE

ACUTE

141
100
1000

LCEL 50
NCEL 5
20

LD50 700

383
3015

99

50
1000
1050

1400

15

NCAEL 223
2400
7330

2500

200

200

1

10

LC50 113000
500

LC50 150000

M& KG
M& KG
M& KG

M& KG
M& KG
M& KG

M& KG

M& KG
M& KG

ME KG

ME KG
ME KG
ME KG
ME KG
ME KG

ME KG
ME KG

ME KG

ME KG
ME KG
ME KG

MG KG
MG KG
MG KG
MG KG
MG KG
PPM
PPM
PPH



ZI NC Sus scrofa Pl G CHRONI C 1000 M3 KG

ZI NC PLANTS 180 M3 KG
ZI NC PLANTS 3000 M3 KG
Sour ce: ESE

NOTE: *= Uses sane benchnark as 120MB



The nagni tude of acceptable cancer risk relative to Superfund site renediation goals in the NCP
generally ranges from 10-4 to 10-6 (one-in-one mllion) depending on the site, proposed usage
and chem cals of concern. Wthin this range, the level of risk that is considered to be
acceptable at a specific site is a risk managenent decision and is decided on a case-specific
basis. The acceptability of a particular level of risk is the province of risk managenent, where
the quantitative estimates of risk are just one of nany factors considered in the

deci si on-maki ng process. A cancer risk of 10-4 is not a de facto decision point, nor is it a
"target" risk level. However, it is generally accepted that risks above this range require
attention. The one-in-one mllion level of risk (expressed as 10-6) is often referred to as the
de mninus |level of risk. However, DTSC has not endorsed 10-6 as a universally acceptable |eve
of risk.

Potential concern for noncarcinogenic effects of a single contaminant in a single mediumis
expressed as the hazard quotient (HQ or the ratio of the estinated i ntake derived fromthe
contam nant concentration in a given nmediumto the contamnant's reference doses. By adding the
H® for all contaminants within a mediumor across all nedia to which a given popul ati on may
reasonabl y be exposed, the Hazard Index (H') can be generated. The H provides a usefu
reference point for gauging the potential significance of nultiple contam nant exposures w thin
a single mediumor cross nedia. An H exceeding 1 indicates that the potential exists for
adverse health effects to an individual

6.4.2 METHODS FOR ECOLOG CAL RI SK CHARACTERI ZATI ON

A Phase | screening risk anal ysis was conducted for addressing ecol ogi cal risks. A Phase
screeni ng i nvol ves conparing ecotoxi col ogi cal benchnmarks and potential exposure concentrations
for each species of concern. The potential for adverse effects to terrestrial organisns is
estimated by evaluating the ecotoxicity quotient (EQ, which is the ratio of the exposure
concentration (concentration in soil), to the ecotoxicity benchnmark that has been adjusted for
the wei ght of the species of concern. Thus, nmuch like an H cal culated for human exposure to
noncar ci nogens, an EQis calculated so that an exceedance of 1 indicates a potential exists for
adverse health effects to an individual

6.4.3 SUWARY CF RI SKS

A summary of the human and ecol ogi cal exposure pat hways that pose risks above EPA' s cunul ative
risk level of 1 x 10-4, an H > 1, and/or an EQ > 1 are presented in Table 6-5. In addition, a
summary of the human risk and H results are presented in Tables 6-6 and 6-7, respectively.

Except for Zone 2a (the pesticide building area) of the North Balloon Area, the human
carcinogenic risk and H S associated with the different exposure areas (North Bal |l oon Area,
Central Area, and South Balloon Area) were below the cunulative risk level of 1 x 10-4. In Zone
2a, isolated areas of pesticide contam nation resulted in potential worker and child risks of
1.1 x 10-3 and 3.1 x 10-4, respectively, which exceed the cunmulative risk level of 1 x 10-4. In
addition, the cunulative H's for the worker and child exposure scenario at this area are 36 and
43, respectively. Both the curmulative risk and H at Zone 2a is due to the presence of
chlordane, dieldrin, DDD, DDE, and DDT in soil (Tables 6-6 and 6-7).

For lead and chrom um which are chemi cals w thout established hunan dose-response val ues (e.g.
ref erence doses or cancer slope factors), hunman health risks were eval uated usi ng EPA-accepted
exposure nodel s or heal t h-based val ues that are considered to be protective of human health
under standard exposure conditions. For lead, a potentially carcinogenic COC at SHARPE, risk
was assessed using DISC s | ead exposure nodel (Leadspread). Based on the |lead nodel, it is
determi ned that levels of |ead exceeding 1,000 ng/kg at the site may pose adverse human health
effects to an industrial worker. As with |lead, a health-based value for chrom um of 500 ngy/kg



was determned as a |l evel that should not be exceeded at the site, based on an eval uation of

t oxi col ogi cal studies. In addition to the human health eval uation, |ead and chromnmi um al so

indi cated potential ecological risks based on a conparison of the concentrations to acceptable
ecol ogi cal heal t h-based val ues

Based on the human and ecol ogi cal risk characterization results, a subset of COCs nay pose
unaccept abl e human health and ecol ogical risks at the site to include chromum |ead, chlordane
dieldrin, DDD, DDE, and DDT. This subset of chemicals are referred to as the final CCCs.

To provide goals for renedial actions to achieve, the risk assessnent results are used to
devel op prelimnary heal th-based renedi ati on goals (PRG). These |l evels are residual contam nant
concentrations that are not expected to result in unacceptable health risks under specific |and
use and exposure assunptions. Using RAGS, a risk assessnent was conducted in reverse for the
pesticides to devel op PRGs that are based on acceptable risk |levels. The PRGs for pesticides,

| ead, and chrom um were devel oped based on an eval uation of toxicological information as well as
consultation with the Regulatory agencies (e.g., EPA and State DISC) the PRGs established for
the areas of concern are presented in Table 6-8



Tabl e 6-5. Summary of Final

Exposure Area

North Bal | oon
Pesticide Area (2a)

Zone 1

Zone 2

Central Area

Sout h Bal | oon

Exposure Scenari o

Chil d Recreationa

Wor ker

Worker and Child

Resi denti a

Wor ker

Wor ker

Wor ker

COCs and Human and Ecol ogi ca

Exposur e
Pat hway

I ngestion &
Der nal

I ngestion &
Der nal

I ngesti on
Dermal, &

I nhal ati on

I ngesti on
Dermal, &

I nhal ati on

I ngestion
Dermal , &

I nhal ati on

I ngestion
Dermal , &

I nhal ati on

Ri sk

3.1 x 10-4

1.1 x 10-3

H

43

36

CQCs Exceed
risks or Hi

Chl or dane,
DDD, DDE, DDT

Chl or dane,
DDD, DDE, DDT

Exposur e Pat hways Posing R sk Exceedances at SHARPE

i ng
S

dieldrin,

dieldrin,

CCCs
Exceedi ng
Heal t h- based
Level s

Chrom um | ead

Lead

Lead

Lead



Table 6-6. Summary of Health R sks Associated with Soil

Area
North Bal | oon
(Zone 1)

North Bal | oon
(Zone 2)

North Bal | oon
(Zone 2a)

North Bal | oon
(Zone 2a)
" Hot spot "
North Bal | oon

(Zone 2a)
" Hot spot "

Central Area

Sout h Bal | oon

PAHs = pol ycyclic aromati c hydrocarbons.

Sour ce: ESE.

Scenari o
Adul t Wor ker

Lifeti me Residenti al

Adul t Wor ker

Lifeti me Recreational

Lifeti me Recreational

Adul t Worker

Adul t Worker

Adul t Worker

Medi a
Der mal
O al
TOTAL
Der mal
O al
TOTAL
Der mal
O al
TOTAL
Der nal
O al
TOTAL
Der nal
O al

TOTAL
Der mal
O al

TOTAL

Der nmal

O al

I nhal ati on
TOTAL

Der mal
O al

I nhal ati on

TOTAL

Ri sk

1.
1.
2.

© w

P NERAN®O WO A

4E- 06
5E- 06
9E- 06
1E- 06

. 8E-06
. 8E-06
.1E-05

8E- 06
7E-05
AE- 06

. 8E-06

2E-05

. OE-04
.1E-04

.1E-04
.4E-04
. 2E-04

.1E-03

4E- 06

. 8E-06
. 7TE-06
. 5E- 06

. 4E- 06
. 4E- 06
.1E-05

. 4E-05

Exposure at SHARPE

Arseni c,
Arseni c

Arseni c,
Arseni c,

Arseni c,
Arseni c,

Arseni c,
Arseni c,

DoT

DoT
DoT

chl or dane, DDE,
chl or dane, DDE,

chl or dane, DDE,
chl or dane, DDE,

Chl or dane, DDD,
Chl or dane, DDD,

Chl or dane, DDD,
Chl or dane, DDD,

Arseni c,
Arseni c
Benzene,

Arseni c,
Arseni c
Benzene,

m sc.

DDE, DDT,
DDE, DDT,

DDE, DDT,
DDE, DDT,

DDT, Dieldrin
DDT, Dieldrin

DDT, Dieldrin
DDT, Dieldrin

Dieldrin
Dieldrin

Dieldrin
Dieldrin

vol atil e organics

met hyl ene chl ori de

PAHs

carbon tetrachl ori de,
chl oroform tetrachl oroet hene



Table 6-7. Summary of Hazard | ndices Associated with Soil Exposure at SHARPE

Area Scenari o Medi a HI COCs Contributing to H > 1
North Bal | oon Adul t Wor ker Der mal 0.2
(Zone 1) O al 0.3 Lead*
TOTAL 0.5
Adult Residential Dernal 0.1
O al 0.1 Lead*
TOTAL 0.3
Child Residential Dernal 0.2
O al 1.2 Thal I i um Lead*, Chrom unt¥
TOTAL 1.4
North Bal | oon Adul t Wr ker Der mal 0.8
(Zone 2) O al 0.2 Lead*
TOTAL 1.0
North Bal | oon Child Recreational Dernal 0.8 Chl r odane
(Zone 2a) O al 0.5 Chl or dane
TOTAL 1.3
Nort h Bal | oon Chil d Recreational Dernal 28.1 Chl or dane, DDT
(Zone 2a) O al 14.5 Chl ordane, DDT
"Hot spot "
TOTAL 42. 6
North Bal | oon Adul t Worker Der nal 31.5 Chl or dane, DDT
(Zone 2a) O al 3.8 Chl or dane, DDT
" Hot spot "
TOTAL 35.3
Central Area Adul t Wor ker Der mal 0.2
O al 0.3 Lead
I nhal ati on 0.0
TOTAL 0.6
Sout h Bal | oon Adul t Worker Der nal 0.02
O al 0.02 Lead*
I nhal ati on 0.1
TOTAL 0.1

PAHs = pol ycyclic aromatic hydrocarbons.
*| ead and chrom um exceeded heal t h-based val ues.

Source: ESE.



7.0 DESCRI PTI ON CF ALTERNATI VES

The presentation of alternatives has been subdivided into two sections: (1) alternatives for

| ead- and chrom umcontam nated soils, and (2) alternatives for TCE-contaminated soils. The
Soils FS for SHARPE, which presented the alternatives bel ow, was accepted by EPA and the State
of California in Decenber 1994. Table 6-8 presents PRGs based on the RA. Final cleanup standards
are presented in Sec. 9.0. Alternatives for the renediation of pesticide-contam nated soils
were not developed in the FS. As previously stated, these soils were renediated as a non-tine
critical response action, under the authority of a Renoval Action Menorandum (ESE 1994). This
renoval action was conpleted in March 1995.

Sites which were recomended for NFA are not included in the Description of Alternatives or
Eval uation of Alternatives sections (7.0 and 8.0, respectively). Mre infornmation regardi ng NFA
sites is presented in Sec. 9.3.

7.1 LEAD- AND CHROM UM CONTAM NATED SO L

SHARPE, USAEC, DTSC, CVRWXB, and EPA have evaluated five renedial alternatives for |ead- and
chrom um cont am nat ed soils:

Alternative 1C -Containnent: Asphalt Cap;

Alternative 2A--Treatnent: Physical /Chenmical Treatnent--Fixation/Solidification;
Alternative 3B--Treatnent: Chenical Extraction/Soil Washing;

Al temative 4B--Renoval and D sposal: Ofsite Landfill; and

Alternative 5A--No Action: Limt Access/Use Restrictions.

agrwDdE

Cl eanup St andards

The RA presented PRGs (Table 6-8) for |lead, chromum and five pesticides (DDD, DDT, DDE,
dieldrin, and chlordane) (see Sec. 9.0 for final cleanup standards). As previously stated, the
pesticides were renmedi ated with the renpval action at the pesticide managenent area conpleted in
March 1995. Therefore, cleanup standards for pesticides are not presented in this ROD.



Table 6-8. COCs and PRGs to be Evaluated in the ROD for

Area

North Bal | oon
(TBO)
Zone 1

Criteria

North Bal | oon
Criteria

Zone 2

North Bal | oon
Zone 2a

Central Area
Criteria

Sout h Bal | oon
Criteria
Hot Spot - -
Trench 1

Hot Spot--5
Criteria
Sour ce: ESE

CcoC

Lead

Chr omi um

Lead

Dieldrin

DDT

DDE

DDD

Chl or dane

Chl or dane

Dieldrin

DDT

DDE

DDD

Lead

Lead

Lead

9

9

4

UCL95

. 7T2E+06

. 26E+05

. 07E+03

. 26E-01

. 64E+01

. 23E+00

. 06E- 01

78E+00

78E+00

03E-02

. 62E+01

. 29E+00

. 20E-01

. 34E+04

Mean

. 04E+05

. 26E+04

. 64E+03

. 23E-02

. 13E+00

. 16E+00

. 82E-01

. 34E+00

. 34E+00

. 34E-02

. 32E+00

. 61E+00

.21E-01

. 15E+02

.58 E+03

. 26E+04

SHARPE Soi | s (ng/ kg)
Frequency of

Maxi mum Det ecti on PRG

5. 75E+03 66/ 74 1, 000
1. 01E+03 53/ 57 500
4. 11E+03 5/ 6 1, 000
2. 75E-01 18/ 66 0.04
1. 81E+02 50/ 66 2
3. 15E+01 45/ 66 2
8. 14E+00 32/ 66 3
4. 70E+02 49/ 59 1
4. 70E+02 49/ 59 1
2. 75E-01 18/ 59 0.04
1. 81E+02 50/ 60 2
3. 15E+01 45/ 59 2
8. 14E+00 32/ 59 3
3. 72E+03 6/ 12 1, 000
3. 99E+03 2/ 2 1, 000
2. 75E+04 2/ 2 1, 000

Basi s of PRG

California To be Considered

Heal th-Based Criteria

Hamond TBC Heal t h- Based

Cal i fornia TBC Heal t h- Based

Ri sk-based

Ri sk- based

Ri sk-based

Ri sk- based

Ri sk-based

Ri sk- based

Ri sk-based

Ri sk- based

Ri sk-based

Ri sk- based

Cal i fornia TBC Heal t h- Based

California TBC Heal t h- Based

Cal i fornia TBC Heal t h- Based



During the FS, 1,000 ng/ kg was sel ected as the cleanup standard for | ead. The CVRNMXB commrent ed
that the 500 ng/ kg cl eanup standard for chrom umwas probably not protective of groundwater, and
recommended a | evel of 300 ng/kg. Consequently, the cleanup standard for chrom um was

establ i shed at 300 ng/kg. In summary, the follow ng apply to renedial response actions
pertaining to | ead- and chrom um contam nated soils:

Lead d eanup Standard 1, 000 ng/ kg
Chr om um d eanup Standard 300 ng/ kg

Based on the above cl eanup standards, the total volunme of |ead- and chrom um contam nated soils
above cl eanup standards is estimated as 2,825 yd3 (2,085 yd3 in the South Ball oon Area and 740
yd3 in the North Balloon Area). The total area represented by this vol une, which should be
considered in estimating the area and volune of soils to be renediated, is 68,050 ft2 (28,150
ft2 in the South Balloon Area and 39,900 ft2 in the North Balloon Area).

7.1.1 ALTERNATI VE 1C - CONTAI NVENT:  ASPHALT CAP

Altemative IC (Asphalt Cap) consists of containnent of the contam nated soils. Containnent of
soils woul d be acconplished with the construction of an asphalt cap.

The asphalt cap is the mninumcap design that would be considered. A nore protective cap may be
requi red, depending on waste characteristics. The cap woul d prevent worker and child exposure to
| ead- and chrom umcontam nated soil and limt infiltration of rainfall and stormmater into
contam nated areas.

Two caps woul d be constructed with this alternative, one in the North Balloon Area and one in
the South Balloon Area. Soil fromsmaller contam nated areas woul d be excavated and transported
to the larger area, where it would be evenly applied and covered by the cap. This approach woul d
reduce the nunber of caps required to inplenent this alternative. Soils fromsnaller

contam nated areas woul d be tested prior to excavation to ensure that only those soils that do
not contain hazardous STLC | evel s are excavated and transported to the |arger area. If soils are
determ ned to be hazardous by STLC, they would be transported offsite to an appropriately
licensed waste disposal facility.

This alternative would be conpliant with all ARARs:

1 22 CCR Div. 4.5, Chapter 14, Article 14, 8866264.310 -- dosure of areas with |ead and
chrom um exceedi ng cl eanup standards will involve installation of a final cover designed
and constructed to prevent downward entry of water, function w th m ni mum nai nt enance,
pronote drai nage and m nim ze erosion, accomodate settling and subsi dence, and
accomodate | ateral and vertical shear forces generated by the naxi mum credibl e
ear t hquake.

Water Quality Control Plan (Basin Plan) for CVRMXB -- Defines beneficial use levels for
constituents in groundwater.

State Water Resource Control Board Resolution No. 88-63, "Sources of Drinking Water
Pol i cy" as contained in the CVRWCB Water Quality Control Plan -- Specifies that with
certain exceptions, all ground and surface waters have the beneficial use of nunicipal or
donestic water use.

22 CCR Div. 4.5, Chapter 14, Article 6, 88 66264.90 et seq. -- Detection monitoring and
eval uation nonitoring prograns for lead and chromumw Il be instituted. If nonitoring
data indi cates the beneficial uses of groundwater are not being protected, corrective
action nay be required.



The total present-worth cost for this alternative is $388,600; time required to achi eve renedi al
response objectives is estimated at 2 nonths.

7.1.2 ALTERNATI VE 2A- - TREATM ENT:
PHYSI CAL/ CHEM CAL- - FI XATI OV SCLI DI FI CATI ON

Alternative 2A (Fixation/ Solidification) consists of immobilizing contam nants in soils through
the process of fixation/solidification. The objective of this alternative would be to prevent
adul t worker exposure to soils with | ead and chrom um concentrations in excess of cleanup
standards and to limt the nobility of the contaminants present in oils. Al contam nated soil
woul d be excavated and solidified in a portable solidification unit prior to being replaced in
t he excavation area.

It is anticipated that a 20- to 25-percent increase in the volune of the soil would take place
as a result of this treatnent process. After all contanmi nated soil is treated, the solidified
soils (consisting of approximately 3,530 yd3) would be replaced in the excavated area. An
asphalt cap would then be constructed to prevent human exposure to the solidified matrix and to
alleviate the infiltration of rainfall and stormmvater into the natrix..

Bench-scale tractability tests woul d be conducted to select the proper additives and their
relative ratios and to determne the curing tine required to set the waste adequately. Leaching
tests and conpressive strength tests would be conducted to determne the integrity of the
solidified soils.

The proposed fixation/solidification treatnent area would require some site preparation prior to
nobi | i zation of the process conponents. A tenporary hol ding area would al so be required to store
excavated soil awaiting treatnent in the solidification unit. This tenporary hol ding area would
be managed to prevent runoff, w nd dispersion, and dernal contact. Any boul ders present in the
excavated soil would be renoved prior to treatnent and pressure-washed for decontam nation.

This alternative would be conpliant with all ARARs:

22 CCR Div. 4.5, Chapter 14, Article 16 -- If excavated soils are determned to be
hazardous by characteristic, regul ati ons addressing environnental perfornmance standards,
noni toring, analysis, inspection, response, reporting, corrective action, and post-closure
care for treatnent systens categorized as M scellaneous Units need to be conplied with.

The followi ng ARARs apply to areas where | ead- and chrom um contami nated soils are determned to
be a potential threat to water quality:

Water Quality Control Plan (Basin Plan) for CVRMXB -- Defines beneficial use
level s for constituents in groundwater.

State Water Resource Control Board Resol ution No. 88-63, "Sources of Drinking
Water Policy" as contained in the CVRWMXB Water Quality Control Plan --
Specifies that with certain exceptions, all ground and surface waters have the
beneficial use of municipal or donestic water use.

22 CCR Div. 4.5, Chapter 14, Article 6, 88 66264.90 et seq. -- Detection

noni toring and eval uation nonitoring prograns for lead and chromumw || be
instituted with this program |f nonitoring data indicates the beneficial uses
of groundwater are not being protected, corrective action nmay be required.



Through the process of solidification/fixation, this alternative is protective of human health
and environnent via treatnmnent.

The total present-worth cost for this alternative is $1,015,000; time to achi eve renedial
response objectives is estimated at 8 nonths.

7.1.3 ALTERNATI VE 2B: CHEM CAL EXTRACTI QV SO L WASHI NG

Alternative 2B (Chemical Extraction/Soil Washing) for |ead- and chrom um contam nated soils

i nvol ves excavating soil followed by transportation to a nobile treatnment unit. The objective of
this process is to chenmically treat |ead- and chrom umcontanm nated soils to | evel s bel ow

cl eanup standards. To acconplish this objective, contam nated soil would be excavated and
chemcally treated in a portable soil washing unit which could be transported fromone area of
the installation to another area as needed. After treatnent, the soils would be transported to a
tenporary soil staging area near the treatnent unit. Soils at the staging area woul d be stored
until an anal ytical evaluation of the treated soils had been conducted. To m ni m ze human and
envi ronnental exposure, soil stored at the staging area woul d be covered by plastic tarps.
Covering the treated soils with a tarp would mnimze stormmvater infiltration and reduce the
possi bility of dermal contact.

The treated soils fromthe soil washing unit would retain a high water content; therefore, the
possibility exists for the generation of |eachate. Any | eachate woul d be col |l ected by
constructing a series of perforated polyvinyl chloride (PVC) |eachate collection pipes. The

| eachate collection pipes would be covered with pea gravel and overlain with a 1-ft layer of
free drai ning sand. Leachate piping would be connected to a sunp which woul d be sanpl ed and
chemcally screened for the target paraneters. |If the results of soil sanpling indicate
adequat e treatnent has not been acconplished, soil would be reprocessed through the soi

treatment unit. After the soil contam nant concentrati ons have been verified to be bel ow the

cl eanup standards, treated soils would be transported to the excavation site, and the excavation
woul d be backfill ed.

One of three nethods of soil washing may be utilized with this alternative. In the first method
acid is used to solubilize netal ions, followed by settling of soils and a hydroxide
precipitation of the netal. Al soil is washed and neutralized before being returned to the
excavation. H gh clay content soils are unsuitable for this process.

A second nethod woul d use a chel ating agent, EDTA, to conplex netal cations fromsolution, and a
calciumsolution to regenerate the EDTA. The netal and EDTA floc would float to the top of the
slurry. No acid is used in this nethod.

A third nethod uses al kaline and surfactants to change interfacial tension of the neta
particles, causing themto floc and float to the surface. H gh clay content in soil would hinder
the effectiveness of this process.

The chem cal extraction/soil washing treatnent process is expected to generate a | ead and
chrom um sl udge waste and | eachate. The conposition of the waste cannot be predeterm ned w thout
bench- or pilot-scale tests to determ ne the opti mumtreatnent process. However, after these
wastes are generated, they would be collected, nanaged as hazardous wastes, and transported to a
hazar dous waste managenent facility.

Soi | excavations woul d be kept as snall as possible. Backfilling would be conpleted in 1-ft
lifts (or less) and conpacted to a pre-defined density. Density testing on every other lift
woul d be perforned to verify the effectiveness of conpaction efforts.



This alternative would be conpliant with all ARARs:

22 CCR Div. 4.5, Chapter 14, Article 16 -- If excavated soils are determned to be
hazardous by characteristic, regul ations addressing environnental perfornmance standards,
noni toring, analysis, inspection, response, reporting, corrective action, and post-closure
care for treatnent systens categorized as M scellaneous Units need to be conplied with

The following ARARs apply to areas where | ead- and chrom um contami nated soils are determned to
be a potential threat to water quality:

Water Quality Control Plan (Basin Plan) for CVRMXB -- Defines beneficial use
levels for constituents in groundwater

State Water Resource Control Board Resol ution No. 88-63, "Sources of Drinking
Water Policy" as contained in the CVRWMXB Water Quality Control Plan --
Specifies that with certain exceptions, all ground and surface waters have the
beneficial use of municipal or donestic water use

22 CCR Div. 4.5, Chapter 14, Article 6, 88 66264.90 et seq. -- Detection

noni toring and eval uation nonitoring prograns for lead and chromumw || be
instituted with this program |f nonitoring data indicates the beneficial uses
of groundwater are not being protected, corrective action nmay be required

Through the process of chem cal extraction/soil washing, this alternative is protective of human
heal th and environnment via treatnent.

A significant |evel of bench- and pilot-scale testing is required, as this technology is stil
considered to be innovative. The total present-worth cost for this alternative is $1, 773, 400;
tine required to achieve renedial response actions is estinmated at 8 nonths.

7.1.4 ALTERNATI VE 4B- - REMOVAL AND DI SPOCSAL: COFFSI TE
LANDFI LL

The objective of this alternative is to excavate | ead- and chrom um contam nated soils fromthe
North Ball oon Area and South Ball oon Area such that the residual soil concentrations do not
exceed the respective cl eanup standards. The contam nated soils woul d be excavated fromthe site
and transported offsite for final disposal

Prior to excavation of the contam nated soils, any existing pavenent, concrete, and |ight brush
woul d be renoved using a front-end | oader. Contaninated debris would be staged for
transportation to an appropriately permtted offsite disposal facility.

Contami nated soils woul d be excavated fromeach area using a hydraulic backhoe or simlar

equi pnent. The surface area of the working face would be kept as small as possible to mninze
the rel ease of fugitive dust emi ssions. Contaminated soils would be | oaded onto 20-yd3 dunp
trucks. Soils remaining in each excavation pit would be anal yzed for |ead and chromumto ensure
that contam nation in excess of the cleanup standards was renoved and transported to an
appropriately licensed offsite landfill.

Testing woul d be conducted to determine if any soils were hazardous by characteristic. If soils
were determned to be hazardous by characteristic, the excavated soils woul d be disposed of in a
Class | facility. If soils were determ ned to be non-hazardous, they would be disposed of at a
Cass Il facility.



Approxi mately 2,825 yd3 of additional soil would be needed to conplete backfilling and to return
the affected area to existing grade. This additional soil may be available fromsites at SHARPE
and/or fromoffsite locations. Backfill material would be placed in 1-ft lifts (or less) and
conpacted to achieve a predeterm ned density. Density testing on every other lift would be
perforned to verify the effectiveness of conpaction efforts.

No ARARs were identified for the renoval and disposal of soils containing | ead and chromumin
excess of cleanup standards. The followi ng ARARs apply to areas where | ead- and
chrom umcontam nated soils are determned to be a potential threat to water quality:

1 Water Quality Control Plan (Basin Plan) for CVRMXB -- Defines beneficial use
level s for constituents in groundwater.

State Water Resource Control Board Resol ution No. 88-63, "Sources of Drinking
Water Policy" as contained in the CVRWMXB Water Quality Control Plan --
Specifies that with certain exceptions, all ground and surface waters have the
beneficial use of municipal or donmestic water use.

22 CCR Div. 4.5, Chapter 14, Article 6, 88 66264.90 et seq. -- Detection

noni toring and eval uation nonitoring prograns for lead and chromumw || be
instituted with this program |f nonitoring data indicates the beneficial uses
of groundwater are not being protected, corrective action nmay be required.

Through the process of offsite disposal, this alternative is protective of human health and the
envi ronnent vi a engi neering controls.

The total present-worth cost for this alternative is $683,000. Tinme to achi eve renedi al response
objectives is estimated at 4 nonths.

7.1.5 ALTERNATI VE 5A--NO ACTION: LIM T ACCESS/ USE RESTRI CTI ONS

Alternative 5A (No Action) for the lead- and chrom um contam nated soils is the no-action
alternative using |l and access restrictions. This alternative would provide |Iimted protection of
human health and the environnent and is included as a baseline for conparison with other
alternatives. A pernmanent fence (with appropriate warning signs) woul d be constructed around the
perineter of each site with levels of |lead and chrom umin excess of cleanup standards to
prevent access to the sites and to prevent exposure to contam nated soils.

This alternative involves no action, aside fromperiodic nmonitoring and institutional controls.
The foll owi ng ARARs woul d not be conplied with:

1 Water Quality Control Plan (Basin Plan) for CVRMXB -- Defines beneficial use
level s for constituents in groundwater.

State Water Resource Control Board Resol ution No. 88-63, "Sources of Drinking
Water Policy" as contained in the CVRWMXB Water Quality Control Plan --
Specifies that with certain exceptions, all ground and surface waters have the
beneficial use of municipal or donestic water use.

22 CCR Div. 4.5, Chapter 14, Article 6, 88 66264.90 et seq. -- Detection

noni toring and eval uation nonitoring prograns for lead and chromumw || be
instituted with this program |f nonitoring data indicates the beneficial uses
of groundwater are not being protected, corrective action nmay be required.



The total present-worth cost for this alternative is $52,000; time to achieve renmedi al response
objectives is estimated at 1 nonth.

7.2  TCE- CONTAM NATED SO L

Five renedial alternatives were eval uated for TCE-contaninated soils:
1. Aternative 2B--Thermal Treatnent: Onsite Incineration
2. Aternative 2G-Physical Treatnent: In-Situ Volatilization (I1SV)
3. Aternative 3A--lInnovative Treatnment: Low Tenperature Thernal Stri pping
(LTTS);
4, Aternative 4A--Renoval and Disposal: Ofsite Landfill; and
5. Aternative 5A--No Action: Limt Access/Use Restrictions.

The RA showed that levels of TCE in soils do not represent a threat to human health and the
environnent, given the currently operating groundwater remedi ati on systens. However, if TCE in
soils is left untreated, it will be allowed to | each to groundwater and likely increase the tinme
required for the actions specified in QU to achieve aquifer cleanup standards. For this reason
remedi ati on of TCE-contami nated soils is being undertaken

For the purposes of conparison of alternatives, it was assuned the entire vol une of
TCE-contam nated soils (see Sec. 5.1) would require remedi ation

The total estimated vol une of TCE-contam nated soils to be renediated is estinmated as 73, 300
yd3.

7.2.1 ALTERNATI VE 2B-- THERVAL TREATMENT: ONPOST | NCI NERATI ON

The objective of this alternative is to provide thernal treatnent of TCE-contami nated soils and
to reduce TCE concentrations in the ash. The TCE-contam nated soils would be incinerated onsite
using a nobile incinerator. This unit would consist of a rotary kiln unit with a secondary
conbustion chanber, packed tower, and jet scrubber. In general, a 1.5- to 2-acre area would be
needed for the incinerator operations, which would include staging and ash storage areas. The
tenporary storage area for soils awaiting incineration would be managed to prevent runoff, wi nd
di spersion, and dernmal contact. Any boul ders present in the soil would be renoved fromthe waste
stream and j et washed for decontam nation

Incineration rates woul d be naintained to ensure appropriate destruction efficiencies are
achi eved and to conply with particul ate standards and em ssi on standards and gui del i nes.
Periodic nonitoring of the stack gases woul d be conducted to ensure conpliance with the
em ssions standards and gui del i nes.

Ash woul d be stored at the incinerator conplex until anal yses had been conpl eted which verified
that all contam nant concentrations were bel ow pre-defined levels. Ofsite |aboratories would
be used to provide these analyses. If required contam nant renoval is not obtained for any ash
sanpl e, the corresponding pile would be fed back into the incinerator for additional treatnent.

Upon conpl etion of the incineration operations, the incinerator woul d be decontam nated and
renmoved fromthe site. Wastes generated during decontam nati on woul d be col |l ected and
transported to a licensed facility for disposal

The ash resulting fromincineration would be used as backfill in the excavations. It is
anticipated that a 15- to 20-percent volume reduction of the soil would take place as a result
of incineration. Consequently, approximately 14,660 yd3 of additional soils would be needed to
conpl ete backfilling of the excavated areas. These additional soils may be available fromsites



at SHARPE and/or fromoffsite.

No ARARs were identified for the incineration of TCE-contam nated soils (TCE-contam nated soils
are not expected to be hazardous by characteristic). The following ARARs apply to areas where
TCE-contam nated soils are deternmined to be a potential threat to water quality:

1 Water Quality Control Plan (Basin Plan) for CVRWMXB -- Defines beneficial use
levels for constituents in groundwater

State Water Resource Control Board Resol ution No. 88-63, "Sources of Drinking
Water Policy" as contained in the CVRWMXB Water Quality Control Plan --
Specifies that with certain exceptions, all ground and surface waters have the
beneficial use of municipal or donestic water use

22 CCR Div. 4.5, Chapter 14, Article 6, 88 66264.90 et seq. -- Detection
nmonitoring and eval uation nonitoring prograns for TCE will be instituted with
this program If nonitoring data indicates the beneficial uses of groundwater
are not being protected, corrective action nay be required.

The total present-worth cost for this alternative is $137,000,000; tine required to achieve
remedi al response actions is estimated as 30 nonths.

7.2.2 ALTERNATI VE 2C - PHYSI CAL TREATMENT: | SV

ISV is acconplished by using a vacuum extracti on system (VES) to induce airflow fromthe
subsurface soils to a vapor extraction point. The air fromthe subsurface is renoved via the
vapor extraction point by an air blower, thus creating a negative pressure or vacuumin the
subsurface soils. The airflow and vacuumcondition in the subsurface soils induces contam nants
to volatilize fromthe adsorbed phase to the vapor phase. The ISV offgases are then renoved via
the vapor extraction point and treated prior to discharge to the atnosphere.

I mpl emrent ation of 1SV at SHARPE coul d consi st of separate |SV systens operating i ndependently to
renmedi at e separate areas of contamination. Each ISV system could consist of a positive

di spl acenent bl ower nmnifolded to a series of extraction network piping which, in turn, is
connected to the vapor extraction wells (VEW). A condensate separator woul d be used just prior
to the blower to renmove noisture fromthe contam nated air stream The condensate separator
woul d contain control sw tches and sol enoid val ves whi ch woul d dunp condensate to a collection
tank once the condensate separator is full. A bleed air inlet valve would be located in the
vacuum mani fol d pi pi ng between the bl ower and the condensate separator. The vapor extraction
mani fol d network woul d consi st of PVC aboveground pi ping. VEW woul d consist of recovery wells
screened fromapproximately 10 to 20 ft-bls. The selected technology for 1SV offgas treatnent is
vapor - phase-acti vated carbon

This alternative would be conpliant with all ARARs:

Air Pollution Control District Rules and Regul ations (Rule 2201) -- new em sSion sources
must conply with inplenmentation of Best Available Control Technol ogy (BACT). O fgases from
the treatnment systemwill be treated with gas-phase carbon adsorption prior to being

di scharged to the atnosphere.



The followi ng ARARs apply to areas where TCE-contami nated soils are determned to be a potentia
threat to water quality:

1 Water Quality Control Plan (Basin Plan) for CVRMXB -- Defines beneficial use
levels for constituents in groundwater

State Water Resource Control Board Resol ution No. 88-63, "Sources of Drinking
Water Policy" as contained in the CVRWMXB Water Quality Control Plan --
Specifies that with certain exceptions, all ground and surface waters have the
beneficial use of municipal or donestic water use

22 CCR Div. 4.5, Chapter 14, Article 6, 88 66264.90 et seq. -- Detection
nmonitoring and eval uation nonitoring prograns for TCE will be instituted with
this program If nonitoring data indicates the beneficial uses of groundwater
are not being protected, corrective action nay be required.

The total present-worth cost for this alternative is $528,000; time to achieve renmedi al response
actions is estimated at 24 nonths.

7.2.3  ALTERNATI VE 3A- -1 NNOVATI VE TECHNCOLOA ES:  LOW TEMERATURE THERVAL STRI PPl NG

The lowtenperature thermal unit operates at tenperatures up to 450°F to evaporate the VOCs
present in the soils through the application of these soils to an indirect heat exchanger
Vapori zed contam nants can either be destroyed through a secondary hi gh-tenperature conbuster
coll ected through condensate, or adsorbed onto activated carbon

In this alternative, contam nated soils woul d be excavated and stockpiled in an area adjacent to
the treatnment unit for feeding into a scal ping screen to renove oversized (+2 inch) material and
debris. Screened material would then be transported by a drag conveyor to a hopper that directly
feeds the thernmal processor. The tenporary storage area for the soils awaiting treatnment woul d
be managed to prevent runon/runoff, wi nd dispersion, and dernmal contact. Any oversized materia
renmoved fromthe soil would be decontam nated by pressure wash, if necessary.

The thernal processor is an indirectly heated, auger-type heat exchanger for solids and
slurries. The processor m xes, conveys, agitates, and heats the contam nated soils, allowi ng the
noi sture, volatiles, and semvolatiles to vaporize and escape fromthe soil. The operating
tenperature of the processor, approxi mately 450°F [ 204 degrees Celsius (°C)], minimzes the
thermal |oad, but still allows vaporization. In the portable system two thernal processors,
each with four 18-inch dianeter, 20-ft long screws, are operated in sequence to i nduce adequate
residence tinme and agitation

Treatment rates would be maintained to ensure destruction efficiencies would achieve | evels

whi ch do not threaten groundwater. Periodic nonitoring of the stack gases would be conducted to
ensure conpliance with em ssions standards and guidelines. Treated soil would be stored at the
site until analyses verifies that the required | evel of destruction has been attained. Ofsite
| aboratories would be used to provide these analyses. If the required residual concentrations
are not obtained for any treated soil sanple, the corresponding treated soil pile would be fed
back into the thermal processor for additional treatnent. Once the soil concentrations are
reduced to levels that neet the cleanup criteria, they can be returned to the origina
excavations or used as backfill in other areas

Upon conpl etion of thernal processing, the processor would be decontam nated and renoved from
the site. Wastes generated during decontam nati on woul d be coll ected and di sposed of away from
the original excavated area



The treated soil resulting fromthe thernal processing would be used as backfill in the
excavated area. It is anticipated that a volune reduction of no greater than 5 percent woul d
take place in the soil as a result of the thernmal process. Consequently, only a snall amount of
soils woul d be needed to conpl ete backfilling of the excavated areas and to bring these areas
back to the existing grade. Treated soil would be backfilled, achieving a predeterm ned density.
Density testing would be perfornmed to verify the effectiveness of these conpaction efforts. A
topsoil layer would then be applied to the surface of the treated soil backfill.

This alternative would be conpliant with all ARARs:

Air Pollution Control District Rules and Regul ations (Rul e 2201) -- new em sSion sources
must conply with inplenmentation of Best Avail able Control Technol ogy (BACT). O fgases from
the treatment systemwill be treated with gas-phase carbon adsorption prior to being

di scharged to the atnosphere.

The followi ng ARARs apply to areas where TCE-contami nated soils are determned to be a potentia
threat to water quality:

1 Water Quality Control Plan (Basin Plan) for CVRWMXB Defines beneficial use
levels for constituents in groundwater

State Water Resource Control Board Resol ution No. 98-63, "Sources of Drinking
Water Policy" as contained in the CVRWMXB Water Quality Control Plan --
Specifies that with certain exceptions, all ground and surface waters have the
beneficial use of municipal or donestic water use

22 CCR Div. 4.5, Chapter 14, Article 6, 88 66264.90 et seq. -- Detection
nmonitoring and eval uation nonitoring prograns for TCE will be instituted with
this program If nonitoring data indicates the beneficial uses of groundwater
are not being protected, corrective action nay be required.

The total present-worth cost for this alternative is $6,800,000; time to achieve renedial
response objectives is estinmated at 16 nonths

7.2.4 ALTERNATI VE 4A- REMOVAL AND DI SPOCSAL: OFFSI TE LANDFI LL

The objective of this renedial technology is to physically renove the TCE-contanminated soils
fromthe South Balloon Area, North Balloon Area, and Central Area. The contam nated soils woul d
be excavated and transported offsite for final disposal in a landfill.

Prior to excavation of the contam nated soils, any existing pavenent, concrete, and |ight brush
woul d be renoved using a front-end | oader. Contam nated debris and soils would be staged for
transportation to an offsite disposal facility.

Contami nated soils woul d be excavated fromeach area using a hydraulic backhoe or simlar

equi pnent. The surface area of the working face would be kept as snmall as possible to mninmze

the rel ease of VOCs and fugitive dust em ssions. Contamnated soils would be | oaded onto 20-yd3
dunmp trucks. Soils remaining in each excavation pit would be analyzed to ensure that all soils

whi ch threaten groundwater are renoved and transported to the offsite disposal landfill.

Fi nal di sposal of TCE-contami nated soils is dependent on the results of TCLP anal yses. Land
disposal is a viable alternative if a TCLP analysis yields TCE concentrations in the |eachate of
less than 0.500 ng/L. If TCE concentrations in the | eachate exceed 0.500 ng/L, soils would be
transported offsite to an appropriately permtted treatnent, storage, or disposal facility.



Addi tional soil would be needed to conplete backfilling the excavated areas and to return the
affected areas to existing grade. This additional soil nay be available fromsites at SHARPE
and/or fromoffsite locations. Backfill material would be placed in 1-ft lifts (or less) and
conpacted to achieve a predeterm ned density. Density testing on every other lift would be
perforned to verify the effectiveness of conpaction efforts.

No ARARs were identified for the renoval and di sposal of soils containing TCE. The follow ng
ARARs apply to areas where TCE-contam nated soils are deternmined to be a potential threat to
water quality:

Water Quality Control Plan (Basin Plan) for CVRMXB -- Defines beneficial use
level s for constituents in groundwater.

State Water Resource Control Board Resol ution No. 88-63, "Sources of Drinking
Water Policy" as contained in the CVRWMXB Water Quality Control Plan --
Specifies that with certain exceptions, all ground and surface waters have the
beneficial use of municipal or donmestic water use.

22 CCR Div. 4.5, Chapter 14, Article 6, 88 66264.90 et seq. -- Detection
nmonitoring and eval uation nonitoring prograns for TCE will be instituted with
this program If nonitoring data indicates the beneficial uses of groundwater
are not being protected, corrective action nay be required.

The total present-worth cost for this alterriative is $23,000,000. Time to achieve renedial
response objectives is estimated at 8 nonths.

7.2.5 ALTERNATI VE 5A--NO ACTION: LIM T ACCESS/ USE RESTRI CTI ONS

Alternative 5A (No Action) for the TCE-contam nated soils at the North Ball oon Area, South

Bal | oon Area, and Central Area is a no-action alternative using groundwater sanpling and

anal ysis to assess further groundwater contamination. This alternative is included as a baseline
for conparison with other alternatives. This alternative does not mnimze transport of TCE to
groundwat er caused by percol ati on of runoff through overlying TCE-contani nated soils.

A conpl ete round of sanpling and analysis of surficial nmonitor wells in the vicinity of the
soils contam nation would be conducted annually to nonitor the effect of not renediating the
contam nated soils. In addition, a report would be prepared every 5 years detailing the
groundwat er nmonitoring effort.

No ARARs were identified for this alternative.

8.0 SUWVARY OF COVPARATI VE ANALYSI S OF REMEDI AL ALTERNATI VES

Eval uation of nine criteria is required under the NCP and Sec. 121 of CERCLA for use in
eval uation of renedial alternatives. The nine criteria are as foll ows:

THRESHOLD FACTORS
Overal |l Protection of Human Health and the Environment -- Addresses whether or not a renedy
provi des adequate protection and descri bes how ri sks posed through each pathway are eli m nated,

reduced, or controlled through treatnent, engineering controls, or institutional controls.

Conpliance with ARARs -- Site renediation should conply with federal and state |laws that apply
to the project. This criteria evaluates whether or not a renedy will neet all ARARs of federal



and state environnental statutes. If the renedy does not conply with ARARs of federal and state
environnental statutes, this section should specify grounds for invoking an ARAR wai ver.

PR MARY BALANCI NG FACTCRS

Short Term Effectiveness -- Addresses the period of tine needed to conplete the renedy and any
adverse inpacts on hurman health and the environnment that may be posed during the construction
and i npl ementation period until the cleanup goals are achi eved.

Long- Term Ef f ecti veness and Performance -- Refers to the ability or remedy to naintain reliable
protection of human health and the environment over tine, once cleanup goals have been net.

Reduction of Mbility, Toxicity, and Volunme (MIV) through Treatnent -- Refers to the anticipated
ability of a renedy to reduce the nobility, toxicity, and volune of the hazardous conponents
present at the site.

Inpl ementability -- Refers to the technical and administrative feasibility of a renedy,
including the availability of nmaterials and services needed to carry out a particular option.

Cost -- Evaluates the estinated capital, operation, and maitenance costs of each alternative.
MODI FYI NG FACTORS

State Acceptance -- |ndicates whether community concerns are addressed by the renedy and whet her
the community has a preference for a renedy. Public commrent is an inportant part of the final
deci si on.

Communi ty Accept ance-- | ndi cates whether comunity concerns are addressed by the renedy and
whet her the community has a preference for a renedy. Public conment is an inportant part of the
final decision.

A conparative analysis was conducted to evaluate the relative perfornance of each of the five
alternatives for |ead- and chrom umcontani nated soils and for TCE-contam nated soils in
relation to each of nine specific evaluation criteria. The conparative summary us represented in
tabular formin Table 8-1. The advantages and di sadvantages of the alternatives are conpared in
the foll owi ng paragraphs. A Conplete, detailed evaluation is presented in the Soils FS (ESE,
1994a).

8.1 LEAD- AND CHROM UM CONATM NATED SO LS

The alternatives for |ead- and chrom um contam nated soils include:

1. Aternative 1G-Containnent: Asphalt Cap;
Alternative 2A--Treatnent: Physical/Chenical -- Fixation/Solidification;
Alternative 2B--Chemical Extraction/Soil Washing;
Alternative 4B--Renoval and Disposal: Ofsite Landfill; and
Alternative 5A--No Action: Limt Access/Use Restrictions.

akrwn



8.1.1 PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONMENT

Alternative 2A (Fixation/Solidification), Aternative 2B (Chenical Extraction/Soil Wshing), and
alternative 4B (O fiste Disposal) were all judged to be equivalent with respect to protecting
human heal th and the environnent:

1. Aternative 2A (Fixation/Solidification) physically fixated |l ead and chromumin a

nmonol ithic structure that will prevent |eaching of the netals. After the soil has been
solidified, it is covered with an asphalt cap to renove the exposure pathway to environmental
receptors.

2. Aternative 2B (Chenical Extraction/ Soil Washing) chemcally renoves | ead and chrom um from
the site soils. The treatment residuals are transported offsite to an appropriately permtted
wast e managenent facility.

3. Aternative 4B (Ofsite Disposal) renoves all soils with lead and chrom umin excess of
cl eanup standards fromthe site, thus preventing exposure to soils that could cause adverse
heal th effects.



Table 8-1. Summary of Detailed Analysis of Renmining Alternatives for Lead-, Chronum, and TCE-Contam nated Soils (Page 1 of 3)

SHORT- TERM EFFECTI VENESS ( a) LONG TERM EFFECTI VENESS
Protection of Protection of Time to achieve
Communi ty During Wor kers During Envi r onnent al Renedi al Response Magni t ude of Adequacy of Reliability of
ALTERNATI VE Renedi ati on Renedi ati on | npact s oj ective Remai ni ng Ri sk Control s Control s
LEAD- AND CHROM UM CONTAM NATED SO LS
| C- Cont am nant 3 3 2 60 days 2 3 3
(Asphal t Cap)
2A- Tr eat nent 3 3 3 240 days 2 2 3
(Fi xation/Solidification)
2B- I nnovat i ve Technol ogi es 3 3 3 240 days 1 2 3
(Chem Ext./Soi |l Washi ng)
4B- Renpval and Di sposal 3 3 3 120 days 3 3 3
(Ofsite Landfill Disposal)
5A-No Action 1 1 1 0 days 1 1 1
(Limt Access)
TCE- CONTAM NATED SO LS
2B-Onsite Incineration 3 3 3 900 days 3 3 3
2C-Treat nent Technol ogi es 3 3 3 730 days 3 3 3
(In-Situ Volatilization)
3A-1 nnovative Technol ogi es 3 3 3 476 days 3 3 3
(Low Tenp. Thernmal Stripping)
4A- Renpval and Di sposal 3 3 3 240 days 3 3 3
(Ofsite Landfill Disposal)
5A-No Action 1 1 1 0 days 1 1 3

(Limt Access)
3 = Alternative neets all requirement of this criterion

2 = Alternative may not be capable of nmeeting all requirenents of this criterion.
1 = Alternative does not neet requirements of this criterion.
(a) = Only includes time following initiation of construction/installation. Does not include time contractor procurenent.

Source: ESE



Table 8-1. Summary of Detailed Analysis of Renmining Alternatives for Lead-, Chromium, and TCE-Contam nated Soils (Page 2 of 3)

REDUCTI ON OF TOXICI TY, MOBILITY, AND VOLUME | MPLEMENTABI LI TY
Anmount of Hazardous Avail ability of
Treatment Process Materials Destroyed or Reduction in Irreversibility of Type and Quantity of Technical Admnistrative Services and
ALTERNATI VE and Renedy Treated MV Tr eat nent Treatnent Residual Feasibility Feasibility Material s
LEAD- AND CHROM UM CONTAM NATED SO LS
| C- Cont am nant 3 1 2 1 1 3 3 3
(Asphal t Cap)
2A- Tr eat nent 3 3 2 3 3 2 3 3
(Fi xation/Solidification)
2B- I nnovative Technol ogies 3 3 2 3 3 3 3 3
(Chem Ext./Soi |l Washi ng)
4B- Renpval and Di sposal 3 1 3 3 3 3 3 3
(Ofsite Landfill Disposal)
5A-No Action 1 1 1 1 1 3 3 3
(Limt Access)
TCE- CONTAM NATED SO LS
2B-Onsite Incineration 3 3 3 3 3 3 1 2
2C-Treat nent Technol ogi es 3 3 3 3 3 3 3 3
(In-Situ Volatilization)
3A-I nnovative Technol ogies 3 3 3 3 3 3 3 2
(Low Tenp. Thernmal Stripping)
4A- Renpval and Di sposal 3 1 3 3 3 3 3 3
(Ofsite Landfill Disposal)
5A-No Action 1 1 1 1 1 3 1 1

(Limt Access)

3 = Alternative neets all requirement of this criterion
2 = Alternative nay not be capable of neeting all requirements of this criterion.
1 = Alternative does not neet requirenments of this criterion.

Source: ESE



Table 8-1. Summary of Detail ed Analysis of Remaining Alternatives for Lead-,
COSTS (b)
Annual Present
Capital O & M Accuracy of Worth Cont am ant -
Cost's Cost's Cost Cost Overal | Specific
ALTERNATI VE ($1,000) ($1,000) Estinmtes ($1,000) Costs ARARS
LEAD- AND CHROM UM CONTAM NATED SO LS
| C- Cont am nant 280 4 3 388 3 N A
(Asphal t Cap)
2A- Tr eat nent 808 4 1 1,015 2 N A
(Fixation/Solidification)
2B- I nnovative
Technol ogi es 1, 425 N A 1 1,773 1 N A
(Chem Ext./Soil Washing)
4B- Renoval and Di sposal 221 N A 3 683 3 N A
(Offsite Landfill Disposal)
5A-No Action 52 N A 3 52 3 N A
(Limt Access)
TCE- CONTAM NATED SO LS
2B-Onsite 137, 000 N A 2 137, 000 1 N A
I nci neration
2C- Tr eat ment 286 130 3 528 3 N A
Technol ogi es
(In-Situ Volatilization)
3A-Innovative 6, 800 N A 3 6, 800 1 N A
Technol ogi es
(Low Tenp. Thermal Stripping)
4A- Renoval and 23,000 N A 3 23,000 1 N A
Di sposal
(Offsite Landfill Disposal)
5A-No Action NA 260 3 260 3 N A

(Limt Access)

= Alternative neets all requirenent of

BN W

= Alternative does not
NCR =
(b) =

nmeet requirements of t
No Comments Received (to be updated after
Based on a discount rate of 5 percent

Source: ESE

and a 20-year

this criterion
= Alternative may not be capable of neeting all

requirements of
his criterion.

revi ew of public comments).
peri od.

Chrom um,

Action-
Specific
ARARS

this criterion.

COWPLI ANCE W TH ARARS

Locati on-
Specific
ARARS

Other Criteria,

Advi sori es,
Gui dance

and

and TCE- Cont ami nated Soils (Page 3 of 3)

Overal |
Protection of
Human Heal th
and the
Envi r onment

State
Accept ance

Conmuni ty
Accept ance



Alternative 1 C (Asphalt Cap) was judged to be less effective in the protection of human health
and the environnent than alternatives 2A (Fixation/ Solidification), 2B (Chem cal

Extraction/ Soil Washing), and 4B (Offsite Disposal) in that soils with |l ead and chrom um

exceedi ng cl eanup standards would still remain at the site in an unaltered matrix. Although this
alternative does renbve an exposure pathway, the fact that soils are left onsite in
concentrations exceedi ng cl eanup standards nakes this alternative |less desirable with respect to
protection of human health and the environnent.

Alternative 5A (No Action) is not protective of human health and the environnent in that onsite
wor kers woul d continue to be exposed to soils that exceed cl eanup standards.

8.1.2 COWPLI ANCE W TH ARARS

Al ternatives 1C (Asphalt Cap), 2A (Fixation /Solidification), 2B (Chem cal Extraction/Soil
Washing), and 4B (Offsite Disposal) are all equally capable of conpliance with ARARs.

Alternative 5A (No Action) will not conply with ARARs.
8. 1. 3 LONG TERM EFFECTI VENESS

Alternative 4B (Ofsite Disposal) was determned to be the best alternative with respect to
long-termeffectiveness. Wth the renoval of 0 soils in excess of cleanup standards, no health
threats would remain onsite. The inplenmentation of Alternative 4B (Ofsite D sposal) could be
conpleted with reliable and adequate controls.

Alternative 2B (Chemical Extraction/ Soil Washing) was judged to be slightly less effective that
Alternative Q (Ofsite Disposal). A though the nagnitude of renmining risk would be equival ent
to that described in Aliternative 4B (Ofsite Disposal) (i.e., all soils in excess of cleanup
standards woul d be renoved fromthe site), the reliability of the alternative is questionable.
Soi| Washing /Chem cal Extraction is an innovative technology for which substantial experience
with inplenentati on does not exist. Therefore, there is insufficient information to judge how
well the process will perform

Alternative 2A (Fixation/ Solidification) was considered to be slightly less effective than
Alternatives 4B (Ofsite D sposal) and 2B (Chemical Extraction/ Soil Washing). Al though
solidification/ stabilization is a proven technology to renediate contam nated soils, and
success of treatnent can be docunmented in the short-term there are unknown factors associated
with the long-termstability of the nmonolith containing | ead- and chrom um -contam nated soils.

Alternative 1C (Asphalt Cap) was considered to be | ess effective than the above alternatives. A
limted life is associated with the installation of an asphalt cap. The reliability to which the
cap will be maintained and replaced in the future makes this alternative | ess effective than the
ot her previously described.

Alternative 5A (No Action) is the no-action alternative and does not address the appropriate
long-termrelated issues related to protection of adult workers onsite.

9.1.4 REDUCTI ON OF TW THROUGH TREATMENT

Alternative 2B (Chemical Extraction/ Soil Washing) was rated the highest with respect to
reduction of TW/ through treatnent. It treats all soils with lead and chrom umin excess of

cl eanup standards, reduces the toxicity of the soils through chem cal extraction of |ead and
chromum and elimnates the potential of lead and chromumnobility fromsoils. The process is
irreversible and yields a residual that can be easily nanaged offsite. However, this technol ogy



has not been field tested at SHARPE. The ability of the process to reduce TW is not known.

Alternative 2A (Fixation/ Solidification) was considered to be slightly |ess effective than 2B
(Chemical Extraction/Soil Washing) with respect to reduction of TW through treatnent. Al though
the nobility of |Iead and chrom umwoul d be addressed with this alternative, |ead- and

chrom um contanmi nated soils would renmain onsite in the formof a nonolith; there is an estimated
25-percent vol une increase associated with treatment of soils. Al other evaluation factors for
this criteria were considered equivalent with Alternative 2B (Chem cal Extraction/ Soil Washing).

Alternative 4B (Ofsite Disposal) was considered to be slightly less effective than 2A
(Fixation/Solidification) with respect to reduction of TW through treatnent, solely due to the
fact that no soils will be treated or destroyed with this alternative. Soils contaminated with
|l ead and chromiumin excess of cleanup standards would sinply be transported to an appropriately
permtted offsite disposal facility, Al other evaluation factors for this criteria were

consi dered equivalent with Alternative 2A (Fixation/ Solidification).

Alternative 1C (Asphalt Cap) was considered to be |l ess effective than the above alternatives
because the | ead- and chrom um -contam nated soils in excess of cleanup standards woul d renain
in place. Although this alternative would reduce nobility through capping, the toxicity and
volume of the soils would renain unchanged. Al so, an asphalt cap is not considered a pernmanent
structure, and there are concerns with respect to irreversibility of treatnment with this
alternative. No treatment is enployed with this alternative.

Alternative 5A (No Action) does not reduce the toxicity, nobility, or volunme of |ead-and
chrom um contam nated soils through treatment at SHARPE.

8. 1.5 SHORT- TERM EFFECTI VENESS

Alternatives 2A (Fixation/ Solidification), 2B (Chem cal Extraction/Soil Wshing), and 4B
(Ofsite Disposal) were all judged to be equivalent with respect to short-term effectiveness.
Al three alternatives protect the community and workers onsite. No adverse environnental
inpacts are expected with the inplenentation of these three alternatives. The tine to inpl enent
Alternatives 2A (Fixation/ Solidification), 2B (Chem cal Extraction/Soil Wshing), and 4B
(Ofsite Disposal) are considered conparabl e at 240 days, 240 days, and 120 days, respectively.

Alternative 1C (Asphalt Cap) was considered to be less effective that the previously described
alternatives in that | ead- and chrom um contam nated soils in excess of cleanup standards woul d
remain onsite.

Alternative 5A (No Action) was not considered to adequately address short termeffectiveness
because onsite workers would continue to be exposed to | ead- and chrom umcontam nated soils in
excess of cl eanup standards.

8.1.6 | MPLEMENTABI LI TY

Alternatives 1C (Asphalt Cap) and 4B (Offsite D sposal) were considered to be the nost

inpl enentabl e alternatives evaluated with respect to technical feasibility, admnistrative
feasibility, and availability of services and naterials. Alternatives 2A
(Fixation/Solidification) and 2B (Chem cal Extraction/Soil Wshing) were considered | ess

i npl enentabl e due to the lack of pilot testing data which would confirmthat the technology is
technically feasible.

As Alternative 5A (No Action) does not involve renedi ati on; however, inplementability of this
alternative is not a concern, as the only construction required would be installation of a



fence.
8.1.7 COSTS

Capital, &M and present-worth costs for Alternatives 1C (Asphalt Cap), 2A (Fixation/
Solidification), 2B (Chem cal Extraction/Soil Washing), 4B (O fsite D sposal), and 5A (No
Action) are presented in Table 9-1.

The present-worth cost is the | east expensive for the no-action alternative. The | east expensive
action alternative is Alternative 1C (Asphalt Cap); Aternative 2A (Fixation /Solidification)
has a nmuch hi gher capital cost than 4B (Ofsite Disposal). The costs for Alternative 2B

(Chemi cal Extraction/Soil Washing) are significantly higher than the estinated costs for the
other action alternatives.

8. 1.8 STATE ACCEPTANCE

Alternative 2A (Fixation /Solidification) and 2B (Chem cal Extraction/ Soil \Washing) were

consi dered the nost acceptable to the state, as they enployed treatnment as a principal elenent
of reducing TW. Alternative 4B (O fsite D sposal) involves excavation foll owed by renoval and
di sposal. This alternative is considered acceptable to the state, but is not as favorable as
treat ment renedies.

Alternative 1C (Asphalt Cap) is not acceptable to the state as it does not provide a pernmanent
solution. Alternative 5A (No Action) is not acceptable to the state as it does not protect human
heal th and the environnent.

8.1.9 COWLUN TY ACCEPTANCE

Based on the public review and commrent on the Proposed Plan, the community has no significant
concerns regarding sel ection and/or inplenmentation of any of the alternatives investigated by
SHARPE to renedi ate contam nated soils.

8.2 TCE- CONTAM NATED SO LS

The alternatives for TCE-contam nated soils include:
1. Alternative 2B--Thernal Treatnent: Onsite Incineration,
2. Aternative 2C -Treatnent Technologies: In-Situ Volatilization (1SV),
3. Alternative 3A--lnnovative Technol ogi es: Low Tenperature Ther nal
Stripping (LTTS),
4, Alternative 4A--Renoval and Disposal: Ofsite Landfill, and
5. Alternative 5A--No Action: Limt Access/Use Restrictions



8.2.1 PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONMVENT

The levels of TCE in soils do not exceed the EPA-recommended 10-4 to 10-6 risk range, so there
is not a specific concern with worker exposure to these soils. However, renedi ation of
TCE-contam nated soils will expedite and enhance the cost-effectiveness of the groundwater
remedi ation effort being conducted in accordance with the June 1993 QU1 ROD.

Alternative 2B (Onsite Incineration), 2C (1SV), 3A (LTTS), and 4A (O fsite D sposal) were all
judged to be equivalent with respect to protection of hunman health and the environnent:

1. Aternative 2B (Onsite Incineration) would incinerate soils contam nated with TCE. Proper
managenent of incinerator em ssions woul d prevent adverse affects on the popul ation potentially
affected by the inplenmentation of this alternative.

2. Aternative 2C (1SV) would renove TCE from contami nated soils using the process of in-situ
vol atilization. Using carbon adsorption to treat offgases fromthe process would protect the
popul ation potentially exposed to I SV em ssion.

3. Aternative 3A (LTTS) would renove TCE from contami nated soils using the process of |ow
tenperature thermal stripping. Using carbon adsorption to treat offgases fromthe process woul d
protect the population potentially exposed to LTTS eni ssions.

4, Aternative 4A (Ofsite Disposal) would renove TCE-contami nated soils fromthe site and
transport themto an offsite disposal facility.

The above alternatives are all considered to be protective of human health and the environnent.

Alternative 5A (No Action) is judged to be less effective in the protection of hunman health and
the environment in that TCE-contam nated soils would be allowed to remain onsite and function as
a continuing source of groundwater contam nation. However, when considering the scope of the
groundwat er treatnent action currently underway at SHARPE, Alternative 5A (No Action) is

consi dered protective of human health and the environnent.

8.2.2 COWPLI ANCE W TH ARARS

Alternatives 2B (Onsite Incineration), 2C (1SV), 3A (1-LTTS), and 4A (O fsite Disposal) are
equal | y capabl e of achieving all ARARs. No ARARs were identified for Alternative 5A (No Action).

8. 2. 3 LONG TERM EFFECTI VENESS

Alternatives 2B (Onsite Incineration), 2C (1SV), 3A (LTTS), and 4A (O fsite Disposal) were all
judged to be equally effective with respect to long-termeffectiveness of remediation. All
technol ogi es used in these four alternatives, are proven for soils contamnated with VOCs. As
TCE-contam nated soils do not represent a health threat, inplenentation of the four alternatives
is expected to result in acceptable residual risks onsite. Once the renedial action is

conpl eted, effectiveness of the treatnment at the conpletion of the action is not expected to
decrease over tine. Alternative 2B (Onsite Incineration) does not yield any residuals that
require offsite nanagenment. Alternatives 2C (1SV), 3A (LTTS), and 4A (Ofsite Disposal) yield
resi dual s, which nust be nanaged offsite at appropriately pernitted waste nmanagenent facilities.

As Alternative 5A (No Action) does not result in inplementation of an alternative, there are no
long-termeffectiveness paraneters to address.



8. 2.4 REDUCTI ON COF MIV THROUGH TREATMENT

Alternatives 2B (Onsite Incineration), 2C (1SV), and 3A (LTTS) were all considered to be equally
effective in reduction of MIV through treatnent for TCE-contaminated soils. Al three

t echnol ogi es enpl oy treatment of TCE. However, Alternative 2B (Onsite Incineration) does enpl oy
a technol ogy that destroys TCE. Wth alternatives 2C (1SV) and 3A (LTTS), TCE is transferred
fromthe soils to activated carbon (for em ssion controls). TCE adsorbed on carbon will

eventual ly be transferred offsite for reactivation, which involves destruction of TCE

Alternative 4A (Ofsite Disposal) does not involve treatnment. Therefore, no TCE is treated or
destroyed with this alternative. The TCE-contam nated soils are sinply transferred offsite to an
appropriately permtted disposal facility.

Alternative 5A (No Action) does not involve renedial action; no reduction of MV through
treatment is associated with this alternative.

9. 2. 5 SHORT- TERM EFFECTI VENESS

Alternatives 2B (Onsite Incineration), 2C (1SV), 3A (LTTS), 4A (Ofsite Disposal), and 5A
(No-Action) were all considered to be equally effective with respect to protection of the
community and onsite workers through i nplenentati on prudent safety precautions. However, the
tine to achi eve renedi al response objectives vary. Alternative 5A can be inpl enented
imrediately. Estinmated tine to conpletion of Alternative 4A (Ofslte Disposal) is 240 days,

foll owed by Alternatives 3A (LTTS), 2C (1SV), and 2B (Onsite Incineration) at 476, 730, and 900
days, respectively.

8.2.6 | MPLEMENTABI LI TY

Alternatives 2C (I1SV) and 4A (O fsite Disposal) were considered to be the nost inplenentable
alternatives evaluated with respect to technical feasibility, admnistrative feasibility, and
availability of services and nmaterials. Aternatives 3A (LTTS) was considered slightly |ess

i npl enentabl e due to the fact that the process is patented and there are a limted nunber of
LTTS systens available at any given tine. Aternative 2B (Onhsite Incineration) was consi dered
to be the least inplenentable alternative due to conplications associated with permtting
incinerators, although SHARPE need only conply with the substantive requirenents of a permt.

I mpl erent ation of Alternative 5A (No Action), which includes groundwater nmonitoring, is not
expected to be difficult.

8.2.7 COSTS

Capital, &M and present-worth costs for Alternatives 2B (Onsite Incineration), 2C (1SV), 3A
(LTTS), 4A (Ofsite Disposal), and 5A (No Action) are presented in Table 8-1.

The present-worth cost is the | east expensive for the no-action alternative. The | east expensive
action alternative is Alternative 2C (1SV); Alternative 4A (Ofsite D sposal) has a nuch higher
capital cost than Alternative 3A (LTTS). The capital costs for Alternative 2B (Onsite
Incineration) are significantly higher than the estinated costs for the other treatnent

al ternatives.



8. 2.8 STATE ACCEPTANCE

Alternatives 2C (1SV) and 3A (LTTS) were considered equally acceptable to the state as they
utilize treatnent as a principal elenent of renmediation. Alternative 2B (Onsite Incineration),

al though enpl oying treatnent, was considered | ess acceptable due to the potential of the process
yielding nobile nmetals in ash that could eventually leach to groundwater. A ternative 4A
(Ofsite Disposal) involves excavation followed by renoval and disposal. This alternative is
consi dered acceptable to the state, but is not as favorable as treatnent renedies.

Alternative 5A (No Action) is not acceptable to the state as it does not protect human health
and t he environnent.

8.2.9 COWLUN TY ACCEPTANCE

Based an the public review and comrent on the Proposed Plan, the community has no significant
concerns regarding sel ection and/or inplenmentation of any of the alternatives investigated by
SHARPE to renedi ate contam nated soils.

9.0 THE SELECTED REMEDI ES

Based on the requirenents of CERCLA, information obtained during the Rl (ESE, 1990) and FS (ESE,
1994b), detailed analysis of alternatives, and public comments, SHARPE, EPA, DISC, and CVRWXB
have determ ned that:

1. Aternative 4B (Renpoval and Disposal to Ofsite Landfill) is the nost appropriate remedy for
| ead- and chrom um contami nated sds to protect human health and the environment from exposure to
t hese soils;

2. Aternative 2C (1SV) is the nost appropriate source-control renmedy for TCE-contani nated
soils given the groundwater rernediation effort currently being operated at SHARPE, and

3. NFA is appropriate for 111 SWWs.

The followi ng sections describe the nmajor conponents of each of the selected alternatives.

Engi neering vari ables presented in the foll owing sections, however, are subject to change during
the remedi al design phase of work, which is to be inplenented follow ng signature of the ROD by
SHARPE, EPA, DTSC, and CVRWXCB. Such changes, in general, reflect nodifications resulting from

t he engi neering desi gn process.



9.1 LEAD- AND CHROM UMt CONTAM NATED SO LS
Renmoval and Disposal: Ofsite Landfil

The objective of the renedy is to excavate | ead- and chrom um contam nated soils fromthose
areas defined in Fig. 2-1 such that the soil concentrations do not present a threat to human
health and the environnment. Mjor conponents of this alternative include

1. Characterization of locations with | evels of |ead and chrom um exceeding or potentially
exceedi ng cl eanup standards;

2. dearing of areas where excavation is required;

3. Excavation of soils which exceed cleanup standards for |ead and chromium followed by
di sposal at an appropriately permtted offsite disposal facility;

4., Collection of verification sanples fromthe floor and walls of the excavation to ensure that
all soils exceeding cleanup standards for | ead and chrom um have been renoved

5. Backfill and conpaction of fill in excavation to return excavation sites to natural grade
6. Characterization of dissolved | ead and chrom umin excavati ons;

7. Performa statistical analysis of |ead and chromumin groundwater, to determne if
groundwat er has been inpacted at |levels in excess of MlLs; and

8. Institute a groundwater nonitoring plan
Based on concl usions presented in the Soils RA report, several areas of concern exist at SHARPE
9.1.1 FURTHER CHARACTERI ZATI ON

The initial phases of renedial action involve characterization of sites determned to exceed or
potentially exceed cl eanup standards. Prior characterization in the North and South Balloon Area
has been acconpli shed usi ng XRF net hods. These nethods were considered reliable for sanples
collected in the North Balloon Area. However, data collected in the South Ball oon Area showed
poor correlation between |aboratory and field nethods. For this reason, it is appropriate to
re-characteri ze the South BaBoon Area, at specific locations, for |lead and chromum Sites
recommended for further chrom umcharacterization in the 0 to 2-ft interval are (see sanple grid
on Fig. 5-12):

9G

20S-3G
50N+50E- 1F
S29- B4
S29- B6
S29- B9
S29- Bl |
S29- B12
48E- 1F
50E- 1H



Sites recommended for further |ead characterization in the 0- to 2-ft interval are (see sanple
grid on Fig. 5-12):

9E
50E- 1H
50E- 1G
S29- B9
9G

9.1.2 CLEANUP STANDARDS

The cl eanup standard for |ead-contam nated soils in the North and South Ball oon Areas has been
establ i shed as 1,000 ng/kg. The soil cleanup I evel of 1,000 ng/kg has been confirned as
protective of an industrial adult worker based on results fromthe DISC s Lead Spreadsheet Mde
defaul t exposure scenarios. This cleanup level is also inclusive of the range of 500 ng/kg to
1,000 ng/ kg, which EPA recommends as an interimcleanup | evel based on EPA' s bi oki netic uptake
nodel (EPA, 1991 a). Al though a cleanup value of 1,000 ng/kg nmay not be protective of a
residential child, such a receptor exposure is currently not applicable nor anticipated at the
site. If the land use and site activities at SHARPE are altered in the future to include

resi dential housing and child exposure scenarios, then a reeval uation of the risk assessnent
will be warranted in accordance with DOD base closure policy (Title U S. C. 2687 and NOTE)
Results froma revised risk assessment, based on changi ng receptors, nmay necessitate

i npl enentation of additional renedial actions

EPA has not established an interimcleanup |evel for chromumat Superfund sites. The nost
sensitive health-based toxicity endpoint identified in the current literature for chromumis
contact dernmatitis. The dermatitis toxicity value for trivalent chromumis calculated to be 500
ng/ kg. This val ue of 500 ng/ kg accounts for both sensitization and elicitation of the dermatitis
reaction and is protective of greater than 90 percent of the population. It is not protective of
the 10 percent of the popul ati on consi dered hypersensitive. This nmay not be a conservative

cl eanup value, since all the chromumis assuned to be in trivalent form The cl eanup standard
for chrom umwas established as 300 ng/ kg, at the request of CVRWXB. The Board considered this
| evel nore protective of groundwater than the 500 ng/ kg | evel previously referenced.

There are several areas where | ead- and chrom um contam nated soils above cl eanup standards
exist in the sane location. Wen considering this, the total volune of soils requiring renedia
action is estimated at 2,825 yd3 (2,085 yd3 in the South Balloon Area and 740 yd3 in the North
Bal | oon Area). The total area represented by this volune, which should be considered in
estinmating the area and volunme of soils to be renediated, is 68,050 ft2 (28,150 ft2 in the South
Bal | oon Area and 39,900 ft2 in the North Ball oon Area).

9. 1. 3 EXCAVATI ON AND REMOVAL ACTI VI TI ES

After areas of contamination in excess of clunp standards have been confirmed, site preparation
will be conpleted. This includes renmoval of |ight brush and any existing pavenent or concrete
using a front-end | oader. Uncontami nated debris would then be | oaded into covered trucks and
transported to an appropriately permtted construction |andfill.

Contami nated soils woul d be excavated fromeach area using a hydraulic backhoe or simlar

equi pnent. The naxi mum depth of excavation would be 2 ft, which represents a depth by which
humans coul d be expected to come into contact with soils. The surface area of the working face
woul d be kept as snall as possible to mnimze the rel ease of fugitive dust em ssions
Cont ami nated soils woul d be | oaded onto 20-yd3 dunp trucks. Transportation of all soils would be
conpleted in a manner that conplies with all federal, state, and | ocal |aws.



Fol | owi ng renoval of soils with | ead and chrom um concentrations in excess of cleanup standards,
confirmation sanpling will be conducted in the excavation (wall and floor sanples) to ensure
that all soils exceeding cleanup standards have been renoved. The specific details of the
confirmation sanpling plan will be provided as part of the renedial design (RD).

Testing woul d be conducted to determine if any soils were hazardous by characteristic. If soils
were determned to be hazardous by characteristic, the excavated soils woul d be disposed of in a
Class | facility. One such facility exists in Kettleman, CA If soils were determned to be

non- hazardous, they woul d be disposed of at a Cass Il facility. One such facility exists in
Stockton, CA It was estinated that conpletion of this renedial alternative would require
approxi mately 120 wor ki ng days.

Approxi mately 2,825 yd3 of additional soil would be needed to conplete backfilling and to return
the affected area to existing grade. This additional soil may be available fromsites at SHARPE
and/or fromoffsite locations. Backfill material nay be placed in 1-ft lifts (or less) and

conpacted to achieve 95 percent of the Modified Procter Test Method. Density testing on every
other lift would be perforned to verify the effectiveness of conpaction efforts. Locations of
soils to be excavated in the North and South Bal |l oon Areas are presented in Fig. 2-1.

9. 1.4 EVALUATI ON OF RESI DUAL CONCENTRATI ONS AND EVALUATI ON OF GROUNDWATER

SHARPE wi || evaluate the inpact or threat of inpact to ground water fromthe residual |ead and
chromumin the vadose zone using an appropriate nethodol ogy.

SHARPE has agreed to undertake the follow ng tasks for soils:
1) Performsanpling, using DI VIET, to evaluate the levels of soluble nmetals left in place.

2) If the DI WET analysis reports sanples with |l ead greater than 150 ug/| and/or chrom um
greater than 50 ug/l, then SHARPE will performan attenuation study. SHARPE wi |l devel op an
appropriate nmethodol ogy to characterize the degree of attenuation provided by the underlying
soils to retard the novenent of remaining | ead and chromiumin the vadose zone in the excavation
areas. This nethodol ogy may include fate and transport analysis of netals, collection of soil
lithology to characterize the geology in the imediate vicinity, conpletion of soil testing

anal ysis to characterize soil ability to retard nmetals, and anal ysis of deeper soils for

chrom um and | ead.

If the Soils Attenuation Study shows that the residual soils concentrations threaten to inpact
wat er quality above MCLs, than SHARPE, USEPA, DTSC, and the RAMQCB will determ ne the need for
any additional characterization or renedial actions and nodify this ROD, if necessary.

SHARPE has agreed to undertake the followi ng task for ground water:

Conmpl ete a Ground Water Statistical Analysis to be included as part of the Annual G ound
Water Monitoring Report to determine if ground water has been statistically inpacted at

| evel s above background or above MCLS. The Ground Water Monitoring Plan will specify the
frequency, location, and duration of netals analysis.

If an Annual Ground Water Statistical Analysis identifies a statistically significant inpact to
water quality above the conditions that exist at the time of signature of this ROD, then SHARPE,
USEPA, DTSC, and RAMXCB will determ ne the need for any additional action (may include continued
nonitoring, ground water data trend analysis, soil sanpling, or additional renedial actions) and
nodify this ROD, if necessary.



9. 2 VOG- CONTAM NATED SO LS
Alternative 2C Treatnent Technologies in-Situ Volatilization

The 1SV alternative involves using a ISV to induce air flow fromthe subsurface soils to a vapor
extraction point. The air fromthe subsurface is renoved via the vapor extraction point by an
air blower, thus creating a negative pressure or vacuumin the subsurface soils. The airflow and
vacuum condi tion in the subsurface soils induces contaninants to volatize fromthe adsorbed
phase to the vapor phase. The | SV offgases are then renoved via the vapor extraction point, and
activated vapor-phase carbon will be used to renove the TCE fromthe | SV of fgases; prior to

di scharge to the atnosphere. Soil gas nonitoring wells, independent of ISV wells, will be
installed to nonitor progress of renediation

The two conponents of this alternative are:

1. Renediation of seven sites that have been sufficiently characterized and found to be
degradi ng groundwat er (see five bl ue-shaded sites and two bl ack-shaded sites in Fig. 2-1);

2. Characterization of seven sites that are potentially degradi ng groundwater (see green shaded
areas in Fig. 2-1). 7bese sites are subject to renediation based on the results of the
characterization

9.2.1 |1 SV CPERATI ON

Sharpe will renediate VOC contam nation in the soil as a source control effort to prevent
further degradati on of the ground water and mnimze the aquifer cleanup tine. SHARPE will

eval uate 1SV renedi ati on effectiveness by tracking the cumul ati ve mass of VOCs renoved and

nodel ing to assess the affects of remai ning VOCs on ground water. Additionally, soil gas
nmonitoring will be conducted in order to obtain the soil gas concentration data necessary to run
the nodels referenced in section 9.2.2. and 9.2.3. ISV renediation will continue unti

asynptotic conditions have been reached

Sharpe will plot the mass of VOCs renoved as a function of time to help determ ne how quickly
the cumul ati ve nmass renoved approaches asynptotic levels. It is expected that the graph of
currul ative nmass renoved versus tine will follow the general curve defined by the follow ng
exponential decay equation

M = Sum{M) = KT [1l-exp(-t/T)] Equation 1

Wher e: time

total cumulative mass renoved at tinme t

total mass renoved from each vapor extraction well

that maxi mum cunul ative total nmass which the | SV system approaches asynptotically,
T = Tao, the time constant, or resident tine = anount of tine at which the | SV system

renmoves approximately 63%of KT (theoretically, T is equivalent to VVQ or the volune of soi
gas in the zone being renediated (V) divided by the volumetric flowrate of the ISV system (Q)

t
M
M
KT

Equation 1 above will be used as a guide for using field data to determ ne when asynptotic

condi tions have been nmet. Were the "asynptote" to the mass renoval curve is that

total /curul ati ve nmaxi mum mass (KT - defined above) which the 1SV systemattenpts to renove but
approaches with ever decreasing speed asynptotic conditions will have been reached when the
upper linb or this curve is substantially linear and the slope of the curve approaches zero. The
specific procedures used to evaluate if data are asynptotic will be defined during the renedia
desi gn phase of work. However, it is not expected that field data will match the theoretica



equation exactly, thus, based on field data it will be necessary to use best professional
judgenent to conclude that asynptotic conditions have been reached.

In order to assess if there are zones where the ISV system has not renoved VOCs "rebound
periods" will be used to allow residual vadose zone contamination to re-equilibrate. The
treatnment systemw |l be shut down tenporarily for a suitable period of tine after an asynptotic
(mass renoved) curve is produced. This will allow for VOC concentrations to re-establish in the
soil gas. After the tenporary shutdown period, soil gas nonitoring points will be sanpled to
determ ne the renai ning VOC concentrations in the soil gas. If the resulting VOC | evel s are not
characteristic of the previous conditions, or indicate a "spike" increase in soil gas
concentration, then additional treatnent may be wan-anted.

9.2.2 VOC CONTAM NATED SO L CLEANUP STANDARD
VOC cont ami nated soils cleanup, for each renediation area, shall:
(a) be protective of human health and the environnent; and

(b) cause or threaten to cause concentrations in the ground water to exceed the aquifer cleanup
| evel s.

VLEACH or anot her appropriate vadose zone nodel will be used to assess the effects of VOC
contam nated soils to a 10 foot deep zone of ground water underneath the source area. For the
SHARPE site, the Parties have agreed that a TCE soil gas concentration at or bel ow 350 ppbv will
be considered to satisfy the above standard without nodeling.

For those VOC sources in the vadose zone overlying ground water that is not currently in excess
of the aquifer cleanup levels (e.g, the black shaded area in the upper left comer of Figure 2.
1) Sharpe has proposed VOC soil renediation so that existing VOC concentrations in the

under | ying groundwater will not increase.

SHARPE wi I | design, construct, operate, and, if necessary, nodify the ISV systens to conply with
this cleanup standard. If at sone later date it is determned that it is infeasible to achieve
the VOC contam nated soils cl eanup standard specified above, this issue will be reeval uated by
SHARPE, USEPA, DTSC, and the CVRWXB.

9. 2.3 TECHNI CAL AND ECONOM C FEASI BI LI TY

Even if the cleanup standard in Section 9.2.2 is net, SHARPE has agreed that VOCs in the vadose
zone will be remediated to the extent technically and econonically feasible. The feasibility
analysis will include but not be linmted to consideration of the follow ng factors:

1) Technical effectiveness of the system including whether the asynptote as described in 9.2.1
has been reached;

2) A ground water transport nodel nmay be used to predict the tine the punp and treat renedy
woul d need to operate, with no additi onal vadose zone renediation, to achi eve aquifer cleanup
| evel s;

3) The additional cost for continuing to operate the ISV systemto/at asynptotic nass |evels;
4) The total cost for enhancing the ISV technol ogy (e.g., additional vapor extraction wells, air

injection) beyond systemoptim zation, which should occur throughout operation of the renedial
action, to renove additional VCCS;



5) The cost of vadose zone renedi ati on conpared to the cost of ground water renediation when
conparing cost on the basis of a common unit (i.e., cost per pound of TCE renoved) prior to the
tine that ground water reaches aquifer cleanup |evels.

SHARPE wi Il provide the infornmation specified in sections 9.2.1, 2, and 3 to the regulatory
agencies for review and approval prior to fornal shutdown of the ISV systens. Additionally,
quarterly perfornmance reports of operating ISV systens will be provided to regul atory agencies
for review and comrent until ISV activities are term nated.

9. 2.4 FURTHER CHARACTERI ZATI ON

As described in Section 9.2, characterization is required at seven areas green shaded areas in
Figure 2-1. Soil gas sanples for VOC analysis will be collected for lateral and vertical
characterization of the extent of VOC contam nation in the vadose zone.

This information will be used to determine if these areas of concern are in conpliance with the
ISV cl eanup standard. If not, the ISV systemw |l be installed and optim zed as descri bed above.
If the data collected as part of the characterization indicates that TCE soil gas concentrations
are |l ess than 350 ppbv, then no action will be taken.

Even if the VOC contamination in these areas is bel ow the ISV cl eanup standard, SHARPE nay
proceed with renedial action as described above when it is cost effective and when site specific
characteristics (e.g., lithology) indicate that the ISV treatnent woul d be practical.

The following factors will be used in the cost-effectiveness anal ysis:

1) The additional cost for extending the groundwater punp and treat renedy, but with no
additional soils remediation, in order to attain drinking water standards in the aquifers;

2) The total cost for inplementing the ISV systemto asynptotic nass |evels;

3) The cost of vadose zone renedi ati on conpared to the cost of ground water renediation when
conparing cost on the basis of a common unit (i.e., cost per pound of TCE renoved) prior to the
tine that ground water reaches aquifer cleanup |evels.

This information will be presented to the regulatory agencies for review and approval prior to
cl ose-out of these areas of concern.

9.3 NO FURTHER ACTI ON SI TES

During the course of the CERCLA investigations, SHARPE recommended that many sites be considered
NFA sites. A no further action determination is appropriate in the follow ng situations: when an
area is already in a protective state (i.e., an area poses no current or potential threats to
human health or the environnent); or when CERCLA does not provide the appropriate |egal
authority to undertake a renedi al action. The 1994 Soils FS docunented all sites that SHARPE
considers to require NFA along with the rational e supporting why the NFA woul d be appropriate.
EPA, DTSC, and CVRWXB have reviewed this infornmation and agree that a total of 111 SWWs fall
into the category of NFA. These sites are presented in Table 9-1, along with the reasoning as to
why each site is considered an NFA site.

SWMJs were originally identified as part of the RI. Each SWWMJ was eval uated for its past
operation and potential for generating wastes. Those SWWJs for which no docunented rel eases were
reported, or those for which during the nornal operation woul d not be suspected of causing

rel eases of wastes to the environnent, were not evaluated further and were considered to require



no further action. Those sites suspected of being areas where wastes were rel eased were

eval uated as part of the later stages of the RI. Data fromthese investigations was incorporated
into the RA. Sites with COCs | ess than heal t h-based cl eanup standards were recomended for NFA
The nmaxi mum concentrations of chem cal detected at the NFA sites do not pose risks to human
health and the environnment. Therefore, no renedial actions are necessary to ensure protection of
human health and the environnent (CERCI A §121). Because no renedial actions are necessary, no
statutory determmati ons or renedial actions are necessary.

10. 0 STATUTORY DETERM NATI ONS
A total of 111 SWMJ were determned not to pose potential risks to human health and the
environnent. Therefore, no renedial actions amnecessary to ensure protection of human health

and the environnent.

Because no renedi al actions are necessary, no statutory determ nation of renedial actions are
necessary for the 111 SWWs.



Tabl e 9-1.

Site/ SWW

Nurber

S2

PS1

Al10

Al6

S38

A-54

No Further Action Sites (Page 1 of 7)

Description

Pest control,
Equi prrent St or age

Pest control shop
Rai | road Car
Mai nt enance

Vehi cl e Mai nt enance
Shop

Spray pai nt boot hs

Battery Shop;
Vehi cl e Mai nt enance
Vehi cl e Mai nt enance

Buri ed boxcar of
rations

Cat ch basins; water

feed lot/watering area

Phot ogr aphi ¢ Shop -
Adm ni stration Bl dg

Phot ogr aphi ¢ Shops/
Printing Plate
Repr oducti on

Coment s

Bui | di ng used only for equi pnent storage; no use of hazardous
materials at this site

No sanpling planned; all pesticide mxing conpleted in building; no
outsi de storage of hazardous materials, no rel eases reported

Sanpling perforned per work plan; no contam nation found; non-fuel
UST (9, 11) being renedi ated by SHARPE

Sanpling perforned per work plan; no contami nation found; fuel
UST (15) being renedi at ed under SHARPE contract

Sanpling perforned with sewerline investigation; surrounding area
Paved; wastes to | WP

Sanpling perforned with sewerline investigation; surrounding area
paved; wastes to | WP, non-fuel UST 20 renoved (no renediation
requi r ed)

Sanpl es taken per work plan - 2 borings; no contam nation found
No soil gas > 10 ppb

Not SHARPE property; feedl ot on adjacent |and; SHARPE repl aced

drinking water well for |andowner

Fuel UST near T-4; no contam nation found

Wastes to | WIP; covered during storm sewer survey



A-3 Bl acksm t h Shop Iron and iron alloys used at this |ocation; not expected to be
envi ronnent al probl ens

A-6 Vel di ng No | arge scal e use of solvents; soil gas < 10 ppb; no further
assessnent based on soil gas and nature of operation

PS-2 Pai nt Shop Storage SWWU is a building; area paved; paint stored but not used at this site

A7 Si gn Shop SWWUJ is a building; building denolished; area paved; entire area
around sl ab paved -no stains; covered during storm sewer
i nvestigation

A8 & A9 Repr oducti on No material stored outside bldg; liquid wastes to | WIP; covered
during stormsewer investigation; tank 8 (fuel UST) renoved Apri
1988-no contam nation; soild waste not hazardous-1likely di sposed
in SB; soil gas < 10 ppb; Bldg 308 -fuel UST #33 renoved March
1990-no renedi ation required based on sanpling; UST #34 renoved
April 1990-renedi ation required - currently under SHARPE contract



Tabl e 9-1.
Si t e/ SWWU
Nunber

All

Al5

Al18

A-22

A35

A36- 38

A40

No Further Action Sites (Page 2 of 7)

Description
Dupl i cati ng

Water Plant and
Water quality
Laboratory

Fire Station

For mer Taxi
Di spat ch

Radi at or Repair Shop

Printing Shop

Brush Application of
O ls for Preservation/
Vel di ng

Gas Station

Comment s

No materials stored outside bldg; liquid wastes to | WIP; covered
during stormsewer investigation;, fuel UST 12 renoved April 1990-
renmedi ati on required and under SHARPE contract (1993-94)

Soil gas < 10 ppb; liquid wastes to | WIP; covered during storm
sewer investigation; fuel USTs 13 & 14 renoved May and March
1990; neither required renediati on based on sanpling results

Neither solid nor |iquid HTWgenerated; HM not used in significant
quantities; extinguishers contained CCl4; soil gas < 20 ppb; fuel
UST renoved prior to 1986; old tank site under building addition;
SHARPE contract will install DG MN

Smal | office used to dispatch taxis; building denolished
in early 1970's soil gas < 20 ppb; paved surfaces
around building; no reported rel eases or generation of
HW

Radi ators drained prior to delivery; liquid wastes to | WP, covered
during sewer line investigation; solid wastes di sposed through DPDO
or landfilling/burning in SB area; area around bl dg paved; UST 27
associated with this bldg; soil gas survey and downgradi ent
nmonitoring wells discussed with S6

Al wastes to IWIP; soil gas < 40 ppb; covered during sewer |ine
i nvestigation

Al wastes to IWIP; soil gas < 24 ppb; covered during sewer |ine
i nvestigation

Al tanks tight per tank test results; soil gas < 10 ppb;
no inventory loss, therefore no further investigation
required; USTs continuously nonitored |IAWTitle 23

CCR



A48 Metal s, plastic, Al wastes to IWIP; soil gas < 10 ppb; covered during sewer |ine

pi pi ng work, silk i nvestigation
screeni ng
A23- 26 Support Shops for No sanpling planned; SWW is a building surrounded by concrete
El ectrical, Hydraulic, pavenent; soil gas downgradient is < 100 ppb; wthin capture zone
Msc. Repair of NB treatnment system borings 100 feet south of bldg all clean

extraction well NA-10 within 50 feet; A23 drains to | WP, covered
during sewer line investigation; A24 contains PCB sunp - sunmp has
been drained and soil wll be sanpled beneath sunp

S23 Defueling Facility Large internally drained slab; rainwater drains to | WIP,; covered
during sewer line investigation; fuel drained fromaircraft routed to
two USTs (56,57); tanks renoved April 1990; no renediation
requi red based on sanpling results; soil gas < ppb



Tabl e 9-1.

Si t e/ SWWUJ
Nurber

Al2

Al13

PS3

Al19

S7

No Further Action Sites (Page 3 of 7)

Description

St eam d eani ng/ Wash
Rack at Vehicle
Mai nt enance Shop

Pl unmbi ng,
wel di ng,

pai nti ng,
pest contro

Met al shop;
washr ack

Pai nt Spray Booth

G ound stains ID

fromserial photo
|large area in SB

Mot or pool ; vehicle
mai nt enance &
st or age

Heavy equi pnent
engi ne shop

Sandbl asti ng boot hs-
perforned in building

Coment s

No solid wastes generated at building; washwater routed to | WP
Soil gas indicated that TCE is not present in detectable
concentrations.

No sanpling per work plan; SWW is a buil ding; paved area
tanks renoved under SHARPE contract-renediate if required
boring and water results in PAR

near by
soi |

Monitoring wells in area; site characterized during sewer |ine
investigation; SWW is a building; soil gas (206 ppb); North Ball oon
capture zone

Bl dg no | onger exists; paved area; runoff to WP, no A zone aquifer
| ocated adjacent to site; covered in sewer study; 2 borings for S31-
188 ppmfor lead at 15 ft; no VOCs in soil gas; North Balloon
capture zone

"A" Text pages fromwork plan addendum 8 soil borings - all ND

soil gas < 10 ppb in area -2156 ppm (100 ft away); see non-fue

UST di scussion as separate issue. This site is targeted for soil gas
characterization, as described in Section 9.2.1

SWWU is a building; no sanpling per work plan; paved area; no soi
gas hits in area; wastes fromarea routinely disposed at other sites;
North Bal | oon capture zone

No sanpling planned; SWWJ is a forner building; outside area
paved; no soil gas hits downgradi ent; wastes drummed and di sposed
in other locations; extraction wells NA 4,9, 10

No sanpling pl anned because SWWMJ i s a buil ding; outside area
paved; no soil gas hits downgradi ent; wastes disposed in North
Bal | oon area (S#26)



S9

A20

St eam cl eani ng pad

St eam cl eani ng pad

Heavy Equip
Conponent Repai r
Bl dg

Heavy Equip Repair;

Vehi cl e Mai nt Bl dg

Bori ng performed downgradi ent of slab (S8); no VOCs detected in
capture zone of NB (well NA 5); wastes to | WP -covered during
sewer investigation

3 borings in pad 669 (washrack); borings sanpled for VCCs,
sem -VOCs, netals; results insignificant; SB capture zone;
contamnated rain water runoff discharged to | WP

No sanpling planned; SWW is a building surrounded by concrete
paverent; soil gas downgradient is < 100 ppb; see S27 for disposal
within capture zone of NB treatnent systenm borings 100 feet south
of bldg all clean; extraction well NA-10 within 50 feet

No sanpling planned; SWWJ is a building surrounded by concrete
paverent; soil gas downgradient is < 100 ppb; within capture zone

of NB treatment system borings 100 feet south of bldg all clean;
extraction well NA-10 within 50 feet; see S27 for disposal of wastes



Tabl e 9-1.
Site/ SWWU
Nurber

A27

S10

A28

S11

A30

A32- 34

A39

A42

No Further Action Sites (Page 4 of 7)

Description

Support shop for
el ectrical, hydraulic,
el ding

D p Tank

Parts cl eani ng/
stri ppi ng

Dip Tank for
preservatives

Cocooni ng Shed -
preservatives

Storage of Lensatic
Conpasses

Lum nous di a
sketching sets storage
area

C eani ng, packagi ng,
preservation of parts

Pai nt stripping on
concrete slab and
washr ack

Coment s

Surface soil sanple taken south of site; lead |evels less than
remedi ation levels (129ppm at O to 6 in); soil gas 2156 ppb TCE &
TCE ND in soil, South Balloon capture zone. This site is targeted
for soil gas charcterization, as described in Section 9.2.1.

D p Tank | ocated outside near 174 washrack (S8);
at site (S8); lead at 75ppm (o to 5ft); very low |l eve
detected; North Balloon capture zone (NA5)

bori ng perforned
VOC s

No sanpling planned for site per work plan; building & OA5
denol i shed and renoved in 1990 - including soil excavation to 25 feet
at site; work perfornmed by DieDe Construction; NA 10 near by;

within North Ball oon capture zone

Soi | gas reading near 205 was 100 ppb; soil boring S11 installed to
investigate soil gas - no contamnants site is indoor dip tank; 211 dip
tank considered as A#37

SWWJ is a building; no sanpling planned for site; soil gas in area
< 100 ppb or > 16 ppb; no waste disposal here; waste taken to S28

I ndoor storage of |ensatic conpasses for issue to units; conpasses not
manuf actured, repaired or calibrated; warehouses denolished in 1976

No sanpling planned for this site
| um nous sketching sets

i ndoor war ehouse storage of

No sanpling planned for this site; indoor warehouse storage of
various commodities; considered in storndrain investigation

2 soil borings performed at this site, |owlevels of BTEX detected (5
ppm) at 5to 10 ft, ND at 10 to 15 ft; soil gas <100 ppb
downgr adi ent



A43

Ad4- 45

S14

S15-17

Met al stripping,
degr easi ng,

r ef i ni shi ng/ pai nt
boot h

Li m nous face wi st
conpass storage

Stormwater liftstation
sunp: received
stormwat er from

380, 403, 659

Hazardous material s
storage (for

SWW is a building; near PS4; 1 boring and 1 downgradi ent well
install ed (452A) sanpl e taken fromsunp (PS 4); boring showed | ow
| evel chloroform MNND, waste disposal see PS 4 & S28

No sanpling planned; SWWJ is a building where these itens were
stored (indoors)

No sanpling planned; soil gas levels < 100 ppb; lift station for
stormwat er drainage currently in use; addressed by storm sewer
survey

No sanpling planned; SWWJ is building (materials stored inside);
soil gas levels < 10 ppb; no waste generated at this site



Tabl e 9-1.
Site/ SWWU
Nurber

S18

A4B

S19

AAT

A49

A50- 52

S20- 22

PS6

S24

No Further Action Sites (Page 5 of 7)

Description

Burning Pits

Parts painting

Wash Apron

Packagi ng Bui |l di ng

Aircraft, mnor

repair

Engi ne testing cells
in buildings 611-613

St orage of
fl ammabl e,
conpr essed gases

Care & preservation
repair and storage
area

Fl oor drains, wash
rack, sunps

Coment s

GPR performed to |locate pit; soi
contam nation detected; 1994 soi
< PRGs

boring in center of pit - no
borings to 15 feet indicate Pb +Cr

No sanpling planned; spray paint booth inside warehouse 486; soi

gas < 25 ppb; part of storm sewer survey (|WPS)

No sanpling planned; soil gas < 10 ppb; part of storm sewer survey;
within Central Area capture zone

SWWUJ i s buil ding where packagi ng of parts occurred; no soi
sanpling pl anned; high soil gas readi ng of 420 ppb; no waste
di sposed; near S35 & PS10. This site is targeted for soil gas
characterization, as described in Section 9.2.1

SWWJ i s shed where aircraft mnor repair took place; paved area; no
sanpling planned; soil gas < 14 ppb or |less; part of storm sewer

survey; see |WP & S34 for waste di sposal

SWWUJ i s buil ding where engine testing occurred; UST 47 renoved

1990 - no contam nation; OA5 renoved COctober 1993 - test results
pendi ng; soil gas < 10ppb
No sanpling planned; soil gas < 10ppb; flanmmable, conpressed

gases stored in these sheds; storage at 647 -see Al7

SWWJ is a building; Soil borings (2) installed near soil gas hits of
2200 ppb and 3000 ppb; no contami nation found in borings in South
Bal | oon capture zone

Paved, | WP, elev. SG 1190 ppb
This site is targeted for soi
Section 9.2.1

no contamnation in 2 borings.
gas characterization, as described in



S24 Fl oor drains, wash Paved, |WP, elev. SG 1190 ppb, no contami nation in 2 borings.
rack, sunps This site is targeted for soil gas characterization, as described in
Section 9.2.1.

pPS7 Battery shop; acid 1 boring at site-lead contam nation at 10-15 ft (150 ppn); within
neutralization pit capture zone of South Balloon treatnment system extraction wells
(AB&AG) sanpled for metal s (non-detect)

S25 Cheni cal storage, No sanpling planned; soil gas < 10ppb; SWW is buil di ng where
processing & chem cal storage occurred; UST at site renoved in 1990- no
distribution contam nati on found; no waste generated

S27 Waste Q| drained Nine soil borings and 5 surface soil sanples taken; no significant
fromcare & contam nati on found (mnor BTEX contami nation); soils in North
preservation Bal | oon frequently aerated due to heavy equi pnent tests in area within

North Bal | oon capture zone; extraction well NA-10 within 50 feet



Tabl e 9-1.

Si t e/ SWWUJ
Nurber

PS8

S32

S35

PS10

S37

PS9

PS11

PS12

No Further Action Sites (Page 6 of 7)

Description

Sandbl asti ng wast es
spread on ground

Sol vent storage yard
S of I WP oxi dation
pond

Drumred wast e
storage yard

Qpen Storage Area

Buried weck
hel i copter

St orm sewers

PS11 is a
conbi nati on of S12
& S32

Qpen storage in NB
conbi nati on of S26
& S27

Coment s

Four shall ow borings in area (same borings as done for S28); no
significant contanination found; 300 cubic yards of netals
contam nated soil renoved in 1988 adjacent to Bldg 605 (vol une 3,
appedix |, 1988 RI) per RCRA permt

Boring in area; no significant contam nation found; SG <10

H gh soil gas in area (> 1000 ppb); 4 borings at high soil gas
location - no significant contam nation; SWW is conpletely
contained within PS10. This site is targeted for soil gas
characterization, as described in Section 9.2.1

4 borings installed consistent with high soil gas; borings field
screened with PID: 2 negative, 2 analyzed - no contami nation found

above detection limts

Soil gas < 10 ppb; buried with body parts; no sanpling planned at
this site; ground water in 415a show 0.6 ppb TCE

Ext ensi ve storm sewer investigation perfornmed conclude that the only
anal yte detected in soil gas was toluene. Soil sanples analyzed for

nmetals and VOCs were reported as non-detect.

See S12 and S32 above

See S26 and S27



PS13

A57-63

A56

I ncl udes
A57, A63, A72, A73;
Qpen Storage Area

Areas | ocated around
Bl dg 649

Canvas shed,
equi pnent over haul ,
cl eani ng, wel di ng

Runway Ext ensi on
(sanme as S34)

G ound stains indentified on serial photographs; 2 borings correspond
to high soil gas |ocations (>1000 ppb) - no significant contam nation
found (results in 1988 RI); 404A clean; no evidence of contam nant
sources. A portion of this site is targeted for soil gas
characterization, as described in Section 9.2.1.

Soi | gas sanpling performed in entire ground stain area; borings
correspond to high soil gas readings (see PS 13); borings installed
around Bl dg 649 (seePSt); extraction wells |ocated w thin and
downgr adi ent of these areas (A-7,8,B-1,C1,A-1,3,5); MN

cluster 418 downgradi ent

Soil gas < 10 ppb in area; no sanpling per work plan

Same as S34



Tabl e 9-1.

Si t e/ SWWUJ
Nurber

AG4- 75

S31

A29

No Further Action Sites (Page 7 of 7)

Description

66, 69, 70, 71, - PS 14;
67,-S26; 72, 73-
PS13

Sheet et al
pl unbi ng, painting

Ground stain adjacent
to building

Wash rack

Coment s

A64-Extraction well A3 & soil gas <100 ppb; A65 - MN499C &
soil gas < 100 ppb; A74 & A75 - soil gas < 10 ppb; A68 -
groundstai n near 404, see S35

No sanpling planned per work plan; paved area; SWWJ is a
bui | di ng; no waste disposal; see | WP, and S28

North Bal | oon system capture zone; 4,9 being two borings, conplete
to 15 ft ( at 5-ft intervals) were conpl eted; maxi num consituent
reported was |l ead, reported as 188 ng/kg in one sanple; quarterly
sanpling of nearby extraction wells NA-4, NA-9, and NA-10 have
reported | ead at concentrations bel ow detection limts (0.005 nug/L);
quaterly sanpling was initiated in January 1994; this sunmary is
based on data through six quaters

No sanpling planned for site; soil gas in area > 16 ppb and < 100
ppb; non-fuel UST 70 renoved Cct 1993 - site approved for closure
by Board



The sel ected renedies for | ead- and chrom um contanmi nated soils and TCE-contani nated soils
satisfy the statutory requirement of Sec. 121 of CERCLA, as anended by SARA, in that the
foll owi ng nandates are attai ned

1. The selected renedies are protective of human health and the environnent;

2. The selected renmedies conply with federal and state ARARs;

3. The selected remedies are cost effective in the fulfillnment of the nine CERCLA eval uation
criteria through renedi ation of the contam nated soil in a reasonable period of tine;

4. The selected renmedies utilize pernmanent solutions and alternative treatnent technol ogies or
resource recovery technol ogi es to the nmaxi num extent practicable; and

5. The selected renedies satisfy the preference for treatnents that reduce toxicity, mobility,
or volune as principal elenents for TCE-contam nated soils, and explain why this preference

cannot be practicably satisfied for |ead-and chrom um contam nated soils.

The followi ng sections describe how the sel ected renedi es satisfy each of the statutory
requirenents for each of the two selected alternatives

10. 1 LEAD- AND CHROM UM CONTAM NATED SO LS
10. 1.1 PROTECTI VE OF HUVAN HEALTH AND ENVI RONMENT
The selected alternative is protective of human health and the environnent in that soils in

excess of cleanup standards woul d be renoved fromthe site, through engineering controls. As
described for Alternative 4B (Ofsite Disposal), all soil with I ead and chrom um above cl eanup

standards wi |l be excavated and di sposed of at an offsite landfill. The action provides
long-termeffectiveness in that it will renove pathways which coul d cause exposure of the onsite
adult worker to soils with levels of Iead or chromumin excess of the cleanup standard. It is

not possible to quantify the reduced risks associated with inplenentation of the alternative,
as:

1. Chromiumwas not considered a factor in the H calcul ations; and
2. There is currently no cancer slope factor available to calculate risks associated with | ead

The selected renmedy will conply with all federal and state ARARs. No ARAR waivers will be
necessary.



Wth proper planning and inplenentati on, the renedial action which inplenents this alternative
woul d conply with the followi ng action-specific ARARs:

1 Water Quality Control Plan (Basin Plan) for CVRWMX - Defines beneficial use |levels
for constituents in groundwater. Beneficial use levels for chromumand | ead are
equi valent to MiLs.

State Water Resource Control Board Resol ution No. 88-63, "Sources of Drinking Water
Pol i cy" as contained in the CVRWCB Water Quality Control Plan -- Specifies that
with certain exceptions, all ground and surface waters have the beneficial use of
nmuni ci pal or donestic water use

22 CCR Div. 4.5, Chapter 14, Article 6, 88 66264.90 et seq. -- Detection nonitoring
and evaluation nonitoring prograns for lead and chromumw |l be instituted with
this program If nonitoring data indicates the beneficial uses of groundwater are
not being protected, corrective action nmay be required

ARARs are listed in Table 10-1
10. 1. 3 COST EFFECTI VE

The sel ected renmedy, offsite disposal, is cost-effective because it has been determned to

provi de overal|l effectiveness proportional to cost, the net present worth val ue bei ng $683, 000
Al though nore costly then the capping alternative ($388,000), the preferred alternative provides
for permanent renoval of waste fromthe site and nore assurance of protection of human health
and environnment. Fixation/Solidification was the third nost costly alternative, costing

approxi mately $1, 015,000 and i nvol ved keeping treated waste onsite under a cap requiring

per petual nai ntenance. The nost costly alternative, Chem cal Extraction/Soil Wshing, was
estimated to cost $1,773,000. There were no assurances that the technol ogy is capabl e of

achi eving the cleanup standards established for cleanup



Table 10-1. ARARs for
ARAR

Water Quality Control
Pl an (Basin Plan) for

the RWCB, CVR

Appl i cabl e

G oundwat er

22 CCR Div. 4.5,
Chapter 14, Article 6
88 66264.90 et seq.

Rel evant and
Appropriate

State Water Resource
Control Board

Resol ution No. 88-63,
' Sour ces of Drinking
Water Policy" (as
contained in the

RWXCB' s Wat er
Quality Control Plan)

Appl i cabl e

Lead- and Chrom um Contami nated Soil s

DESCRI PTI ON

Specific applicable portions of the Basin Pl an
include beneficial uses of affected water bodies
and water quality objectives to protect those
uses. Levels of constituents in residual

contami nated soils that nay affect water quality
must not result in water quality exceedi ng water
qual ity objectives.

Requires nonitoring to ensure there are no

rel eases fromwaste managenment units. If

rel eases are detected, appropriate corrective
action nust be taken to achieve conpliance with
water quality protection standards.

Pol i ci es adopted by the State and Regi onal

Water Boards. Specifies that, with certain
exceptions, all groundwater and surface waters
have the beneficial use of nunicipal or domestic
wat er supply.

COVPLI ANCE

The exi sting groundwat er
treatment systens are
capturing and treating the

VOC plurme. Al soils with

desi gnated levels of netals are
located within capture zones of
one of the three groundwater
treatment plants.

will be nonitored to assure the
beneficial use of groundwater
is protected.

G oundwat er downgr adi ent of
soils with designated | evel s of
netals will be nonitored to
assure protection of the
beneficial uses of

gr oundwat er .

Renedi ation of |ead- and

chrom um contani nated soils

nmust al so protect the beneficial
uses of groundwater at

SHARPE.



The parties to this Record of Decision do not agree on whether State Water Resources Control
Board (SWRCB) Policies and Procedures for Investigation and C eanup and Abatenent of Discharges
Under Water Code Section 13304, June 1992, Resolution No. 9249 is an ARAR for this site. The
State's position is that (SWRCB) Resolution No. 9249 is an applicable requirenments for renedial
actions for groundwater and soil where there is an inpact, or threaten inpact (including inpacts
fromsoils) to be beneficial uses of waters of the State. SHARPE has not identified Resolution
No. 92-49 as an ARAR The State, however, has decided not to dispute this decision since the
action proposed by SHARPE will substantially conply with Resolution No. 9249.

Further, the Parties to this ROD do not agree fully on the citation of 22 CCR Div 4.5, Chapter
14, Article 6, Section 66264.90 et seq. as an ARAR The State's position is that the entire
article is needed to determne specific nonitoring and response acti ons. However, USEPA s
position is that Article 6. inits entirety, is overly broad and not sufficiently specific to be
considered an ARAR Inclusion of the entire Article 6 in the ARARs table will not affect EPA's
determ nation to be made under Section 9.1.4.

10. 1.4 UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT ( OR RESOURCE RECOVERY)
TECHNOLCG ES TO THE MAXI MUM EXTENT PRACTI CABLE
The sel ected renedy provides the best bal ance of tradeoffs anong the alternatives evaluated with
respect to the evaluation criteria. A conparison of the alternatives relative to one another is
presented in Sec. 8.0. Wien conpared to Alternatives 1C (Asphalt Cap), 2A
(Fixation/Solidification), 2B (Chem cal Extraction/Soil Wshing), and 5A (No Action), on the
basis of short-termeffectiveness, long-termeffectiveness, reduction of TW, inplenentability,
conpl i ance with cleanup guidelines, and protection of human health and the environnent,
Alternative 4B (Ofsite Disposal) was evaluated to be an equivalent or better alternative for
soil renmediation. Aternative 1C (Asphalt Cap) was not acceptable to the State. On the basis of
cost, Alternative 4B (Ofsite Disposal) was estinmated to be the nost cost-efficient of the
state-accepted alternatives for achieving the renedial objectives for the site soil
contam nation. Wth the exception of Alternative 5A, the remaining four action alternatives
comply with the threshold criteria of being protective of human health and the environnent and
ARAR conpl i ant.

Wil e the selected alternative does not include the use of alternative treatnent technol ogies
(or resource recovery technol ogies), it does provide for the nost reliable pernmanent solution
for |l ead- and chrom um contani nated soils onsite.

This alternative provides protection of hunman health and the environnent by | owering the
contam nant concentrations in the site soil. This alternative can achi eve and conply with all
ARARS.

The state has accepted the FS and endorses inplenentation of Alternative 4B (Ofsite D sposal)
to remedi ate | ead- and chrom um contam nated soil .

The comunity did not comment on any of the renedial action alternatives.
10. 1.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

Alternative 4B (Ofsite Disposal) does not satisfy the statutory preference for treatnent as a
principal elenent. Alternatives 2A (Fixation/Solidification) and 219 (Chem cal Extraction/ Soil
Washi ng), due to the technical conplexity of the treatnment nethods, are not as reliable as
Alternative 4B (Ofsite Disposal) in the conplete renoval and reduction in health and
environnental risk factors. The present value cost for Alternative 4B (Offsite D sposal) was
also estimated to be significantly less than alternatives utilizing treatnent.



10. 2 TCE- CONTAM NATED SO LS
10. 2. 1 PROTECTI VE OF HUVAN HEALTH AND ENVI RONVENT

TCE-contam nated soils do not pose a risk to human health and the environment. Risks to
exposure were calculated to be between the EPA recommended ri sk range of 10-4 to 10-6.H s were
estimated to be less than one. Inplenentation of the selected renedy, therefore, is not being
recommended to decrease risks to hunan health and the environnent. Rather, the sel ected renedy
will mnimze the anount of TCE allowed to migrate fromcontam nated soils to groundwater
through treatnent, and is a source renoval action. Inplenentation of this alternative will not
pose unacceptabl e risks or cross-nedia inpacts. This alternative will reduce the anount of tine
and cost to renediate groundwater currently being treated under the authority of the groundwater
RCD (QOU1).

10. 2. 2 ARARs
The selected renmedy will conply with all federal and state ARARs. No ARAR wai vers are necessary.

Wth proper planning and inplenentation, the renedial action which inplenents this alternative
woul d conply with the followi ng action-specific ARARs:

1 Air Pollution Control District Rules and Regul ations (Rul e 2201) - new em ssion
sources nust conply with inplenentati on of Best Available Control Technol ogy (BACT).
Ofgases fromthe treatnent systemwill be treated w th gas-phase carbon adsorption
prior to being discharged to the atnosphere.

The followi ng ARARs apply to areas where TCE-contami nated soils are determned to be a potenti al
threat to water quality:

1 Water Quality Control Plan (Basin Plan) for CVRMXB - Defines beneficial use levels
for constituents in groundwater. Beneficial Use levels for TCE are equivalent to
MCLs.

State Water Resource Control Board Resolution No. 88-63, "Sources of Drinking Water
Pol i cy" as contained in the CVRWCB Water Quality Control Plan -- Specifies that
with certain exceptions, all ground and surface waters have the beneficial use of
nmuni ci pal or donestic water use.

22 CCR Div. 4.5, Chapter 14, Article 6, 88 66264.90 et seq.-- Detection nonitoring
and eval uation nonitoring programs for TCE will be instituted with this program |If
nmonitoring data indicates the beneficial uses of groundwater are not being
protected, corrective action nmay be required,

ARARs are listed in Table 10-2.
10. 2. 3 COST EFFECTI VE

The sel ected renedy, ISV, is cost effective because it has been determ ned to provide overall
effectiveness proportional to its cost, the net present worth val ue being $528, 000. The
estimated cost of the selected renedy was the | east expensive alternative (with the exception of
the no-action alternative), an order-of-nmagnitude | ess than the next-| east-expensive
alternative, Aternative 3A (LTTS) ($6,800,000), yet the selected alternative provides

conparabl e treatnent efficiencies without the need for excavating soils. Alternative 4A (Ofsite
Di sposal ), the second nost costly alternative at $23, 000, 000, although nore expensive, did not
utilize treatnent. The nost expensive alternative, 2B (Onsite Incineration), with estinated
costs two orders-of-nagnitude greater than the selected renmedy ($137,000,000), is nore costly



without yielding a significantly greater treatment efficiency.

10. 2. 4 UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT ( OR RESOURCE RECOVERY)
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE

The sel ected renedy provides the best bal ance of tradeoffs anong the alternatives evaluated with
respect to the evaluation criteria. A conparison of alternatives relative to one another is
presented in Sec. 8.0. Wien conpared to Alternatives 2B (Onsite Incineration), 3A (LTTS), 4A
(Ofsite Disposal), and 5A (No Action), on the basis of short-termeffectiveness, long-term
effectiveness, reduction of TW/, inplenentability, conpliance with cleanup guidelines, and
protection of human health and the environnent, Alternative 2C (1SV) was evaluated to be an
equi valent or better alternative for TCE-contam nated soil renediation. On the basis of cost,
Alternative 2C (I1SV) was estinated to be the nost cost-efficient neans of achieving renedial
objectives for the site soil contam nation. Alternative 2C (1SV) has been evaluated on a
pilot-scal e at SHARPE and has been proven effective. Alternatives 2B (Onsite Incineration) and
3A (LTTS) would require treatability testing prior to inplenentation.



Tabl e 10-2. ARARs for TCE-Contam nated Soils

ARAR

Air Pollution Control
District Rules and
Regul ations (Rule
2201)

Appl i cabl e

Water Quality Control
Pl an (Basin Plan) for

the RWQCB, CVR

Appl i cabl e

22 CCR Div. 4.5,
Chapter 14, Article
688 66264.90 et seq.

Rel evant and
Appropriate

State Water Resource
Control Board

Resol uti on No. 88-63,
"Sources of Drinking
Water Policy" (as
contained in the

RWXB' s Wt er
Quality Control Plan)

Appl i cabl e

DESCRI PTI ON

Speci fies that new emi ssion sources conply with
i mpl ement ati on of Rest Avail abl e Control
Technol ogy (BACT).

Specific applicable portions of the Basin Plan

i ncl ude beneficial uses of affected water bodies
and water quality objectives to protect those
uses. Levels of constituents in residual
contam nated soils that nay affect water quality
must not result in water quality exceedi ng water
qual ity objectives.

Requires nonitoring to ensure themare no

rel eases fromwaste nmanagenent units. |f

rel eases are detected, appropriate corrective
action nust be taken to achieve conpliance with
water quality protection standards.

Pol i ci es adopted by the State and Regional

Water Boards. Specifies that, with certain
exceptions, all groundwater and surface waters
have the beneficial use of nunicipal or domestic
wat er supply.

COVPLI ANCE

O fgases, fromthe ISV VES
systens will be treated with
gas- phase carbon adsorption
prior to being disd3arged to
t he at nosphere.

The exi sting groundwat er
treatnment systens are
capturing and treating the
VOC pl umes. Renedi ation

wi Il be conducted at |ocations
where it is determned to be
cost effective for treatnent.

G oundwat er downgr adi ent of
TCE source areas wll be
nmonitored to assess
conpliance with Ms.

Renedi ati on of TCE-

contam nated soils nust

protect the beneficial uses of
groundwat er at SHARPE.

Renmedi ation will be conducted
at locations where it is
determned to be cost effective
for treatnent.



The parties to this Record of Decision do not agree on whether State Water Resources Control
Board (SWRCB) Policies and Procedures for Investigation and C eanup and Abatenent of Discharges
Under Water Code Section 13304, June IM Resolution No. 92-49 is an ARAR for this site. The
State's position is that SWRCB Resolution No. 92-49 is an applicable requirenments for renedial
actions for groundwater and soil where there is an inpact, or threaten inpact (including inpacts
fromsoils) to be beneficial uses of waters of the State. SHARPE has not identified Resolution
No. 92-49 as an ARAR The State, however, has decided not to dispute this decision since the
action proposed by SHARPE wi Il substantially conply with Resol ution No. 92-49.

Further, the Parties to this ROD do not agree fully on the citation of 22 CCR Div 4.5, Chapter
14, Article 6 Section 66264.90 et seq. as an ARAR The State's position is that the entire
article is needed to determne specific nonitoring and response acti ons. However, USEPA s
position is that Article 6, inits entirety, is overly broad and not sufficiently specific to be
considered an ARAR Inclusion of the entire Article 6 in the ARAs table will not affect EPA's
determ nation to be made under Section 9.1.4.

The state has accepted the FS and endorses inplenentation of Alternative 2C (I1SV) to renediate
TCE- cont am nat ed soil .

The comunity did not comment on any of the renedial action alternatives.
10. 2. 5 PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

Alternative 2C (1SV) satisfies the statutory preference for treatnent as a principal elenent.
This alternative involves the installation of extraction wells to recover TCE vapors from soils.
The TCE-1aden vapor is transferred to gas-phase carbon, where the TCE is renoved prior to the
air being discharged to the atnosphere. Gas-phase carbon, when exhausted, is transported offsite
to a commercial reactivation facility, where the carbon is regenerated and the TCE i s destroyed.
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Defense Distribution Region Wst - SHARPE Site
Lathrop, California

RESPONSI VENESS SUMVARY
1.0 OVERVI EW

At the tine of the public comment period, Defense Distribution Region West (DDRW recommended a
preferred alternative in the Proposed Plan for renedi ation of contam nated soils at SHARPE in
Lat hrop, CA

The preferred alternative:

1 for |ead and chrom um contam nated soils involves excavation and off-site di sposal
of soils that represent a threat to hunman health;

for trichloroethene (TCE) contam nated soils involves using in-situ volatilization
to renove TCE fromsoils; treatnment of these soils will be to a

| evel practicable, and will consider the costs of soil treatnent and costs of
treating groundwater with the already operating groundwater treatnent systens at
SHARPE;

for 111 SWMWJ s is No Further Action.

Because no conmments were received during the public coment period, DDRW concl uded that
resi dents near SHARPE have no significant concerns regardi ng the sel ection and/or inplenentation
of any of the alternatives investigated by DDRWto renedi ate contam nated soils.

2.0 BACKGROUND ON COMMUNI TY | NVOLVEMENT

Community interest in the SHARPE site dates to 1990 when SHARPE conducted the first technical
review commttee (TRC) neeting, at which representatives of the community were present. The TRC
neeting was part of the Public Involvenment Response Plan (PIRP), which was conpleted in June
1989. The TRC Charter was finalized in June 1990, the sane nonth as the first TRC neeting. The
last TRC neeting was held on February 4, 1993. A public nmeeting, detailing the preferred actions
for this operable unit, was held on March 1, 1995.

3.0 SUMWARY COF PUBLI C COMVENTS

The public comment period was from February 22, 1995 to March 24, 1995. No coments were
submitted by the public.



